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Designing Induction Heating Products 


Why Aircraft Motors Must Be Special 





For those TOUGH Winding Problems 
call a BELDEN WIRE ENGINEER 


New products create new specifications ...new 


combinations . .. new problems. In 
electrical devices, for example, you 
may encounter many new winding 
problems due to smaller winding 
spaces, higher ratings, or closer 
mechanical clearances. 

Or you may run into unexpected 
winding machine difficulties which 
cannot be solved with ordinary types 
of winding equipment. 


Whatever your problem, the easy 


BALANCED INSULATION 
Belden Magnet Wires have Bal- 


anced Insulation. Essential electri- 
cal and mechanical characteristics 
are combined in balanced propor- 
tions, thus reducing rejections due 
to poor insulation. For lowest over- 
all winding costs, specify Belden. 


© 


way to solve it is to call in a Belden Wire Engi- 


neer. He will gladly help you over 
the tough spots. He is backed by 
more than a third of a century of 
technical experience in the manv- 
facture and use of magnet wires. 
His counsel covers all phases from 
basic wire specifications to produc- 
tion methods. 

Belden Wire Engineering Service 
saves time and money .. . and it cuts 


over-all winding costs. 


Belden Manufacturing Company, 4633 W.Van Buren St., Chicago 44, Illinois 


Belden Magnet Wires 


NATURAL AND SYNTHETIC ENAMELS AND 


TEXTILE INSULATIONS 


















SUBJECT: Ball bearing mounting with infiltration 
lubrication and protection against overgreasing 


COMMENTS: Very effective for electric motors, 
also many other applications. 






Standard bearing 
double shielded 
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FEATURES OF THIS MOUNTING 

















































pi 1. Takes standard width shielded ball bear- 
ing as produced by most ball bearing 
” makers, thereby eliminating complica- 
by Naturally New Departure is concerned with getting tions in supply or replacement. 
f maximum bearing production for the various forces 
= that will bring the war to a successful conclusion. 2. Bearing definitely protected from dan- 
us But none should forget that after a bearing is — " setae < a er ae 
s Nd : bearing receives adequate lubricant by 
DS, produced, its success depends on how it is applied. infiltration from adjacent grease supply 
ym Perhaps you, like Bill, need a mounting for a | as thoroughly proved in service. 
certain job. Here is one which experience has proved ; Nae 
ae to have many advantages for electric motors and - Grease from bearing housing is kept out 
: : of motor interior and windings. 
numerous other applications. 
™ New Departure Engineers will be glad to help 4. Bearing is thoroughly protected from 
you with any bearing problems you may have. contaminents of all kinds. 
its 












. Bearing remains self-enclosed and pro- 
tected from dirt if motor is disassembled. 






. Mounting is effective in any position from 
horizontal to vertical. 


NEW DEPARTURE 


BALL BEARINGS .::: 






NEW DEPARTURE + DIVISION OF GENERAL MOTORS CORPORATION + BRISTOL, CONNECTICUT 
Branches: DETROIT, G. M. Bidg., Trinity 2-4700 ° CHICAGO, 230 N. Michigan Ave., State 5454 ° LOS ANGELES, 5035 Gifford Ave., Kimball 7161 
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CHALLENGE! 


As you look through the ads in this magazine... 


FIND THE GLASS PARTS NOT MADE AT CORNING 


T’S really not much of a gamble on our part. The 
truth is that most of the electronic glass equip- 
ment built today comes from Corning Glass Works. 


Bulbs, flares, insulators, transformer bushings, tub- 
ing, resistor tubes, coil forms, are just a few of the 
hundreds of electronic glassware products produced 
under our Army-Navy “E”’ flag. Here you will find 
glasses with high electrical insulating qualities; glasses 
with an expansion coefficient practically equal to that 
of fused quartz; glasses extremely resistant to mechan- 
ical shock; glasses that can now be made into intri- 
cate shapes formerly considered impossible. And be- 
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hind them all, 75 years of pioneering in glass research 
and experience gained in the development of more 
than 25,000 glass formulae. 


We hope this doesn’t scare you. All it means is this: 
If you have a problem you think glass might be help. 
ful in solving, feel free to call on Corning! Everything 
we know about glass is at your service. Just to get 
started we'd like to send you a copy of an informative 
new booklet,“There Will Be More Glass Parts In Post- 
war Electrical Products.” If interested, write Electronic 
Sales Dept. M-6 Bulb and Tubing Division, Corning 
GlassW orks, Corning, New York. 


“Electronic Glassware 


“PYREX” and “CORNING” are registered trade-marks of Corning Glass Works 
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THE GIANT TORTOISE, believed to 
outlive all vertebrae. Its usual life 

in is up to 100 years, but records 
show one to have been at last 152 
years old and possibly 200. 


sTANDARD OF STAMINA 


What you want most in a capacitor is what you are 
sure of getting in TOBE Capacitors: . . . long life! 
Your proof is in Tobe’s enviable record of practically 
no “returns”. Frequent, rigid inspections eliminate 
uncertainty. Constant research brings constant im- 
provement. The original capacitor with hold-down 
bracket, Tobe OM-601, offers many definite advan- 
tages. This capacitor is strong, compact and space- 
saving. The hold-down bracket permits the use of 
either inverted or upright terminals, with wiring 
underneath or on top of chassis. Write for details 
and samples (1.0 mfd and 2.0 mfd). Tobe engineers 
are glad to be of service. 


SPECIFICATIONS TOBE OM-601 CAPACITORS 
> : OM SHUNT RESISTANCE 


RATINGS .05 to 2.0 mfd. 600 V. D. C. 
.05 mfd. to 1.0 mfd. 1,000 V. D. C. 
STANDARD CAPACITY TOLERANCE. . . 10% 
TEST VOLTAGE . . . Twice D.C. rating 
GROUND TEST . . . 2,500 Volts, D. C. 
OPERATING TEMPERATURE . . 55°F to 185°F 


MOUNTING HOLE CENTERS . 


A small part in Victory Today.. A BIG PART IN INDUSTRY TOMORROW 
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05 to 0.1 mfd. 20,000 megohms 
-25 to 0.5 mfd. 12,000 megohms 
1.0 to 2.0 mfd. 12,000 megohms 
POWER FACTOR 

At 1,000 cycles—.002 to .005 
CONTAINER SIZE 
Width %”’, length 154,”, ht. 2%” 

1%” 
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AMP 
PRE-INSULATED 
DIAMOND-GRIP SOLDERLESS TERMINALS 


(Fully Protected by Patents Pending) 


INSULATION FOR 


22-18 


Perfect solderless connections — 
designed for mass production — 
with pre-insulation that saves 
time, labor, money! 


Production cost of applying sepa- 
rate tubing to the terminal ap- 
proximately the same as the cost 
of applying the terminal itself to 
dee 


Only one operation — just crimp 
terminal on wire. Nothing else. 


The insulation is bonded to the 
terminal and cannot be removed 
accidentally. 


All the facts! 
Write today for 
Bulletin 29 which 
includes test data. 


INSULATION FOR 
16-14 


All of the features of the famous 
AMP Diamond Grip Insulation 
Support Terminal. The insulation 
takes the exact. contour of the 
crimp. 


Easy identification: Red insulation 
on terminals for wire sizes 22 to 
18; Blue insulation on terminals 
for wire sizes 16 to 14. Press dies 
marked with matching color. 


AMP precision 
power - operated 
Pe ee ene 
complete crimping 
cycle in 28/100 
of a.second — 
every crimp is 
perfect. 


“PRECISION ENGINEERING APPLIED TO THE END OF A WIRE” 


1521-35 N. 4th STREET 
HARRISBURG, PENNA. 


AIRGRAFT-MARINE PRODUCTS INC. stasis 


A&M ACCESSORIES, LTD., TORONTO, ONTARIO, CANAD —— 
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ROVE TO YOURSELF 
N FIVE SECONDS... 


That new BH Fiberglas “extra 
Flex’ Sleeving is more flexible 
than saturated sleeving 


WE’VE TOLD you about the non-fraying quality of 
the new BH Sleeving. But don’t forget the extra 
flexibility we’ve built into it. You can prove this 
to yourself with the five-second test of sleeving 
flexibility: 

Obtain from us a sample of BH Extra Flexible 
Fiberglas Sleeving equal in size to the saturated 
sleeving you use now. 


Following Figure 1, hold eight-inch lengths of 
both BH Extra Flexible Fiberglas Sleeving and 
saturated sleeving between the thumbs and fingers 
of both hands. Stretch both sleevings to make 
them straight. 


Now release the sleeving ends held in your left 
hand. Instantly, the new BH Fiberglas Sleeving 
will fall limp, proving its extra flexibility. The 
saturated sleeving will remain straight, practically 
inflexible. The comparison is shown in Figure 2. 


NON-FRAYING - FLEXIBLE - HEAT-RESISTANT 
NON-INFLAMMABLE - WATER-RESISTANT 
NON-CRYSTALLIZING at LOW TEMPERATURES 


The new BH Extra Flexible Fiberglas Sleeving is 
woven from the choicest continuous-filament Fi- 
berglas yarns. It possesses high dielectric strength, 
is water-resistant and, like all BH Sleeving and 
Tubing—is non-inflammable. 


All sizes from No. 20 to 54”, inclusive, are avail- 
able. Write for samples of this radically new and 
different sleeving today—in the sizes you desire. 
Seeing is believing! Bentley, Harris Manufactur- 


- ing Co., Dept. M, Conshohocken, Pa. 


THIS-NOT THIS 


NON-BURNING IMPREGNATED MAGNETO TUBING « NON-BURNING FLEXIBLE 
_ VARNISHED TUBING *« SATURATED AND NON-SATURATED SLEEVING 


be PRODUCTS 


>, 


BENTLEY, HARRIS MANUFACTURING CO. 


Conshohocken, Penna. 
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When you are hungry for a sizzling hot slice of fried ham... topped 
with a couple of eggs, there just isn’t anything else that will fill the 
bill. There is no satisfactory substitute. 


Brass, bronze and copper are like that. For centuries these metals have 
met the exacting requirements of industry, both in peace and in war. 


Right now, Western mills at East Alton, Ill., and New Haven, Conn., 
are producing the best metals they've ever produced and in quantities 
that seemed impossible a few months ago. We're doing that so our 
boys who are facing a ruthless, brutal enemy will have the ammunition 
and other equipment they need... when they need it. If you think 
BRASS 


te pen Western metals might help you solve some of your production 


t= problems let us know. We'll do our best to serve you. 


BRASS MILLS 


Division of WESTERN CARTRIDGE COMPANY, East Alton, Iii. 


BRASS . BRONZE + PHOSPHOR BRONZE NICKEL SILVER +© COPPER 


Ss ELECTRICAL MANUFACTURING 





High-geared war plants are finding 
that they get faster and better fastenings at 
lower cost when using American Phillips 
Screws. This modern method of screw 
driving is faster because it’s easier... 
because it permits use of power drivers 
on almost every type of assembly. There 

is no time lost in fumbled starts 
and dropped screws. The self- 
aligning fit of the 4-winged driver 


in the recessed screwhead makes 


it easy to drive this screw straight. . . 
straight to a tight, clean fastening with- 
out marring the work surface. Better 
work can be done even with unskilled 
labor right from the start. 

And when you specify the American 
Phillips Screws, you also get the extra 
values of American’s high quality and 
service . . . as well as the help of Ameri- 


can engineers on any special fastening 


‘ problem. 


AMERICAN SCREW COMPANY 


Providence 1, Rhode Island 
Chicago 11, 589 East Illinois Street Detroit 2, 502 Stephenson Building 


Ld" 
CTW. SAIN 


American Phillips 
Hardened Self-Tap- 
ping Sheet Metal 
Screws are made in 
Type A (Gimlet Point) 
shown, Type Z (Blunt 


Ue 
ESS 


or 


UMdeddee 
KKK 


ear 


American Phillips Driver and Screw 
Point), and Type C (Ta- form a single, straight-line driving 
pered Point). unit... and stay that way until screw 
is completely driven in. 


American Phillips Hardened Self- 
Tapping Sheet Metal Screw sets up 
tight and straight in drilled or clean- 
punched holes. 


—————- PUT THE SCREWS ON THE AXIS...BUY BONDS! 
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Power supply 


Maximum voltage 


Contact | llSv 


rating | 230 v 
Circuit arrangement 


Adjustment range 
on each form (°% 
maximum time) 


Range: Forms 
provide timing 
From—.- 


To— 


Repeating oper- 
ation (Close con- 
tact, reset, and 
start new interval 
automatically) 


Method of setting 


timing 


Ask for bulletins 


TSA-14 


Timer 


CR7504 


Timer 


a? s 


Telechron- mo- 
tor-timed inter- 
val-type (non- 
repeat). Adjust- 
able 


25-, 50-, or 60- 


cycle a-c 


230 


] amp 


] amp 
SP-ST 


0-100; Stepless 


0-5 seconds 


0-6 hours 


With one timer 
(requires addi- 
tional contact at 
zero—optional) 


Optional—either 
external or inter- 
nal setting can 


be locked 
GEA-1771 


Telechron-mo- 
tor-timed repeat- 


ing ONand OFF. 


Fixed time cycle 


25-, 50-, or 60- 


cycle a-c 


230 


10 amp 
10 amp 
SP-DT 
1-99 Stepless 


10 seconds (total 
cycle) 
1 hour (total 
cycle) 


Repeats ON and 
OFF time con- 
tinuously 


Internal 


GEA-2963 


*Can also be furnished for operation on direct current. 


BUY 
WAR 
BONDS 


Capacitor-dis- 
charge-timed in- 
terval-type (non- 
repeat). Adjust- 
able 


2S., oF 


cycle a-c* 


50 /60- 


230 


1 amp 
0.5 amp 
SP-DT 
5-100<% Stepless 


0.045 second 


120 seconds 


Requires two 
timers—time 
independently 
adjustable 


External 


GEA-2902 


CR2820- 
1099 Relay 


Telechron-mo- 
tor-timed inter- 
val-type (non-re- 
peat). Adjust- 
able 


25-, 50-, or 60- 


cycle a-ct 
600 

15 amp 

15 amp 

SP-DT 

Approx 10-1007; 


Steps, approx 5% 
maximum time 


4 seconds 


2 hours 


Requires two 
timers—time in- 
dependently ad- 
justable 


Internal 


GES-2616 


CR2820- 
1054 Relay 


Magnetic-flux- 
decay _ interval- 
type. Instanta- 
neous pickup — 
time-delay drop- 
out 

D-c (also a-c 
with rectifier) 


600 


5 amp d-c 
continuous 


Up to 4 circuits 


Approx 50-100%% 
Stepless 


0.25 second 


2 seconds 


Requires two 
timers—time in- 
dependently ad- 
justable 


Spring-tension 
adjustment 


GES-2616 


1088 Relay 


Magnetic-flux- 
decay _interval- 
type. Instanta- 
neous pickup— 
time-delay drop- 
out 

D-c (also a-c 
with rectifier) 


600 


5 amp d-c 
continuous 


Up to 4 circuits 


Approx 50-100% 
Stepless 


2 seconds 


7 seconds 


Requires two 
timers—time in- 
dependently ad- 
justable 


Spring-tension 
adjustment 


GES-2616 


GENERAL @ ELECTRIC 
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Power for 
Fan Drives 


Ratings from 1/125 to 
1/20 (at 1550 rpm). De- 
signed for fans requiring a 
short, small-diameter mo- 
tor, this Type KSP shaded- 
pole motor has unit-bear- 
ing construction and a 


forced-feed, nonspill lubrication system which THE RIGHT PUSH-BUTTON UNIT, func- 
operates for years without re-oiling. Widely used tionally correct and appropriate in appearance, 
in refrigerators, unit heaters, and similar equip- may provide just the final touch your new 
8 oe G-E ee motor a designs need. In G-E push-button units, you 
% ; ac on, n . . 
sliephase, capacitor, induction syachonews find. an exceptionally wide range to choose 
from—momentary-contact units, single or double 
pole, single or double throw selector switches, 
indicating lights—for flush mounting on an 
escutcheon plate or frame of a machine... 
there is a unit for every purpose. 


Low-voltage Power... 


at Low Cost 

For an economical source f ; a : 
of power to operate Wy 

household and small in- 8 j 

dustrial devices, investi- 


gate these G-E control and signal transformers. 
The exposed core construction provides adequate 
cooling consistent with small size and long life. 
Ideal for solenoid devices, relays, small motors, 
electronic tubes, bells, and many other jobs. 
Ratings up to 200 volt-amperes, 60 cycles. Ask for 
Bulletin GEA-1358. 


Oilproof, standard-duty Oilproof indicating 
unit—back connected 


Pendant-type unit espe- 
cially wall <alend or Space- saving, self-con- 


* small-space applications tained illuminated h- 
More Instrument tin ee "tee 
Less Space | 


iy To General F 
7: ie i 1 ; 
. thanks to G-E internal- od 7 668-28, Schenectady 5 Q7pany> Section A 
a . bs . Fi » N, 
pivot design! Especially suited sg YES, SEND me ; 2 
e ° : . "oO = 
for use in radio and other ; tric Equipment £ ae “Elec. 


Se (No, ; Oduc 7 ers 
communications service, and GEA-4245 om Designer 
. . i . 1S new 
naval aircraft, these instru- eee a d Motors, control, 


ments, in most ratings, are less than one inch deep. €quipment. Also 
Pivots are solidly mounted to inside of armature 7 

shell enabling rigid construction that helps main- 

tain permanent alignment of all parts. Good damp- 

ing, quick response, easily read. Wide variety of 

ratings. Ask for Bulletin GEA-4064. 
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STUPAKOEES 


Onlimited Styles and Sizes... 


PRECISION MADE INSULATORS of Steatite and other materials ~— 
glazed or unglazed—to your exacting specifications. 
Years of experience—wide technical and engineering 
knowledge—modern manufacturing facilities enable 


STUPAKOFF to produce every type of ceramic for 


the electronic industry. 


Let’s All Back The Attack — Buy EXTRA War Bonds 





re 


STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 
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' The soundest guide as to how Perkins Precision 
Custom-Cut Gears can help your production prob- 
lems of the future, is found in the record of their 
present accomplishments. 


Perkins Gears are integral parts of fighting equip- 
ment on land, at sea and in the air. Hence, they 
must meet rigid government specifications—which 
sums up anything that could be said about this or- 
ganization’s ability to produce precision gears for 
predetermined purposes. 


Manufacturers in need of advice on the subject of 
gear engineering and problems of gear supply are 
invited to consult with our technical staff NOW. 


STOM-CUT GEARS 


Helical Gears 3 bar Ratchets 


Work Gears 3 Real! ifs Spur Gears 


GroundhThragi Worms 
Perkins Machine & Gear Company, Springfield 2, Mass. 
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THESE WHEELS 


FORETELL THE FUTURE 


As these wheels read today... in combination 
with millions more of such wheels throughout 
America’s war-production plants...so will read 
the headlines tomorrow, reporting the fortunes of 
war from blood-reddened waters and lands around 
the globe. For these are the figure-wheels of 
Veeder-Root Counting Devices, endlessly turning 
to keep the score on production . . . to give instant, 
visible alarms of any tendency toward power-lag or 
mechanical slowdown, before these tendencies de- 
velop into shortages of material that can cause waste 
of life, prolong the war, and lead to bitter defeats. 

In plants where, today, these turning wheels say: 
“Everything’s under control ... production is roll- 
ing right on schedule in every department’’, they 
are writing tomorrow’s headlines with a capital 
V. What kind of headlines is your plant helping to 
write? You can keep them on the up-and-up when 
production is controlled on the sound basis of 
Facts-in-Figures provided by Veeder-Root Devices 
on every machine and process. If your work counts 
in the war effort, Veeder-Root will help you make 
it count for more than ever before. 


ae 
di iw 


VEEDER-ROOT INC. 


HARTFORD 2, CONNECTICUT, U. S. A. 
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“Whew - 
s this hot?” 


says *Romey 


he last word in heating 
equipment, it brings the 
opper up to exact tem- 
perature for proper roll- 
ing, with unfailing accu- 


acy. 


It's just one of the many 


reasons why we are able 
) fe produce good wires 


and cables. 


bend us your inquiries. 


* Copr. 1944 RCC 


















SALES OFFICES 
NEW YORK 17, N. Y. CLEVELAND 14, OHIO PHILADELPHIA 7, PA. 
CHICAGO 6, ILL. PITTSBURGH 19, PA. LOS ANGELES, CALIF. 


BOSTON OFFICE RICHMOND 24, VA. DETROIT 2, MICH. 
MARSHFIELD HILLS, MASS. 






See Your Telephone Directory 
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I. may come as an agreeable surprise 
to you to learn how easily and eco- 
nomically Sprague UNIVERSAL Box- 
Type Capacitors can provide adequate 
power-factor correction for most 
motors or other electrical equipment 
installations. Installed at the equip- 
ment itself rather than at the trans- 


Formerly Sprague Specialties Co. 


oe 
~ 


need not be 


ame aa 


former bank they reduce 17R losses 
in plant feeders. Available in standard 
sizes that may be used singly or 
grouped as required, they afford a 
quick, inexpensive solution to a wide 
variety of P.F. correction problems 
throughout industry, and result in 
larger savings and better voltage control. 


WRITE for details, including the helpful booklet 
“Sprague Capacitors for Power-Factor Correction.” 


SPRAGUE ELECTRIC CO., North Adams, Mass. 


SPRAGUE 


CAPACITORS - KOOLOHM RESISTORS 
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Illustration: 


Hydrogen Copper Brazed, cooled, re- 
Y 

This tank track part heated and quenched by Burgess-Norton 
is fabricated by brazing together preci- in one continuous furnace operation. 


sion machined alloy tubing and forgings. 


of the completeness of Burgess-Norton’s facilities for post- 
war production of precision parts which will be available 


to manufacturers when Victory Day draws nearer. 


ee 


SA -. patoi COMPANY 


40 years in GENEVA, ILLINOIS ~ 


Precision Finishing as performed by 
Burgess-Norton is exemplified by the 
production of piston pins with finishes 


as fine as 2 micro inches. 


Ah Part is Never Made Right Tees wa apa) lo Our Customers 
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FACILITIES 


Today, our No. 1 job is helping to wi 
war. In fulfilling our assignment—build- 
ing electric motors for aircraft—we have 
extended in an important way our already 
considerable experience. When the war 
is won, this broad background of motor 
manufacture will again serve the appli- 
ance industry. 


Extensive Mass-Production Experience. Delco 
Products’ long experience in mass-producing elec- 
tric motors for the appliance industry, coupled 
with today’s heavy production program on precision 
electric motors for aircraft, is a background which 
qualifies Delco for virtually any mass-production 
motor assignment. 


= , 
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Research and Development Geared to Industry’s 
Progress. Through a continuing program of research 
and development, Delco Products has matched the 
progress of the appliance industry with ever-increasing 
motor efficiency and constantly improved manufac- 
turing methods. 


f 
i 
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Resources and Resourcefulness. Vast manufac- 
turing facilities, complete research and testing 
facilities, engineering alertness and ingenuity... 
are key reasons underlying the wide acceptance of 
Delco motors by leading manufacturers of refriger- 
ators, washers, ironers, oil burners, stokers and 
air conditioners. 


eee TSE 
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PRODUCTS 
DIVISION OF GENERAL AROMAS MOTORS CORPORATION 
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HE BANDMASTER who boasts of musicians that 
“double in brass” knows he has an added value 
—something extra to give his audience. Many manu- 
facturers feel the same way about the use of Ana- 
conda Hot Pressed Parts in their products. 

Let’s take, for example, the C. A. Norgren Co. of 
Denver, Colorado, manufacturers of the Norgren 
Air Line Lubricator illustrated above. This pneu- 
matic tool lubricator is placed in the air line and 
is automatic in operation—“it starts when the tool 
starts—stops when the air flow stops.” 

An Anaconda Hot Pressed Part was selected for 
the brass body for two reasons: First, this method 
of manufacture is ideally adaptable to its unusual 
design. Parts are uniform, more alike than peas in 
a pod. Clean, smooth surfaces, free of foundry sand, 
scale and dross, enhance its appearance, help to make 
machining easy, reduce scrap, increase tool life. 

The second reason is even more important: These 
hot pressed parts have double the strength of ordi- 
nary sand castings, yet the total cost—per machined 
and tested piece—is little, if any, more. Being made 
of wrought metal, they are free from internal de- 
fects, are gas, air, oil and watertight . . . assurance of 
dependable, on-the-job performance. 





IN. BRASS 


The screw machine parts also illustrated above have 
a story of their own, as told by Mr. C. A. Norgren, 
General Manager: 
“For many years we have used The American Brass 
Company’s free cutting brass rod and tubing. Those 
were trouble-free years as far as our screw machine 
operations were concerned. Then came the war with 
the material controls with which all of us are now 
familiar. We did what everyone else would have 
done under the circumstances—shopped the market 
from Boston to San Francisco. Instead of one source 
of supply, we found we were purchasing ‘free cutting 
brass’ from as many as eighteen different sources. 
“Many trade names were lost in the shuffle and, 
much to our surprise, we found that all brass rod 
was not good brass rod. We found it necessary to 
give unusual consideration to screw machine jobs 
where formerly trouble-free operation was the rule. 
We looked forward with pleasure to the time when 
The American Brass Company could again fill all 
our orders without restrictions and we could rely on 
our vast records of tooling, speeds and feeds which 
have proved so economical in our screw machine 
operations.” 


" Anaconda Copper & Copper Alloys 


A 


nies IS AN ECONOMIC NECESSITY on an 
assembly such as this multi-pole, double-throw 
key switch made by the Kellogg Switchboard & 
Supply Company of Chicago. Used throughout the 
telephone industry and by manufacturers of radio, 
electronic and control equipment, this key, illus- 


trated above in actual size, is made up of more than 
a hundred component parts—67 of them metal, and 
most of them copper alloys—from the brass escutch- 
eon to the nickel silver springs. 

Simplicity, accuracy and economy go hand in 
hand in the production of the two most complicated 
parts of this key—the cam and the frame. These two 
intricately formed pieces are literally “sliced” off 
long mill lengths of Anaconda Extruded-and-Drawn 
Shapes. 

The slot milled, ten holes drilled and four tapped, 
the frame is ready for assembly—providing adequate 
strength and rigidity, and accuracy of contour and 
dimensions. The cams are milled to close tolerances, 
drilled and tapped. Integral pins for the rollers are 


shell milled—cam action is always smooth, no parts 
can work loose. Little wonder that similar Kellogg 
Keys, made of materials supplied by The American 
Brass Company, are still in service after twenty-five 
years of “24 hours a day, seven days a week” serv- 
ice on switchboards of some of the busiest exchanges. 

Compare this method of producing complicated 
parts from readily machinable Anaconda Shapes 
with the costly processes involved by any other 
method—machining from bar stock or sand castings, 
stamped parts or built-up assemblies. 

The American Brass Company produces copper, 
brass, bronze, nickel silver and special copper alloys 
in practically all commercial forms—sheets, strips, 
plates, wire, rod, tubes, special extruded, rolled and 
drawn shapes, hot pressed parts and pressure die 
castings. The manufacture of such a wide range of 
copper alloy products places us in a position to sug- 
gest “the one best metal to do the best possible job for 
a specific application.” Our Technical Department 
will be glad to work with you. 


44116 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut * Subsidiary of Anaconda Copper Mining Company 


In Canada: ANACONDA AMERICAN Brass Ltp., New Toronto, Ontario 


"S Aeaconda Exiruded & Bhan Shapes 





OH MITE 


RHEOSTATS 


Ornmite Rheostats are the “heart” of many of today’s popular 
speed control systems for fractional horsepower and large 
power motors. Often, two rheostats in tandem are used to 
achieve both field and armature control. 

This popular use of Ohmite Rheostats is logical—because: 
(1) they provide smooth, close, continuously variable control 
of a wide range of speeds; (2) they are compact—simple and 
convenient to use; (3) they have long life; there is nothing to 
shrink, shift or deteriorate. 

Ohmite Rheostats are made in ten wattage sizes—from 

Used in Boring Mill Speed Control 25 to 1000 watts, from 1%” to 12” diameter—in straight or 


A typical example is the use of two Ohmite tapered winding—in single or tandem assemblies—in regular 
taper-wound Model “R” Rheostats in the con- or special types. 
trol system of this Boring Mill to help facili- 


tate and speed up the machining of tank turrets. OHMITE MANUFACTURING COMPANY 
4806 FLOURNOY STREET, CHICAGO 44, ILLINOIS 


Send for Catalog and Engineering 

Manual No. 40. Write on company : : 

letterhead for this complete, helpful Ate EY oa atthe (©) ial WN | T E 
96-page guide in the selection and ap- 


© plication of Rheostats, Resistors, Tap RHEOSTATS ¢ RESISTORS # TAP SWITCHES 


Switches, Chokes and Attenuators. 
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SY wen YOU ano FORMICA 
ARE HONORABLY 


DISCHARGED 


‘YOU'LL WANT THIS VETERAN 


Formica laminated plastic is 30 years young, but 
a veteran with a long bright future before it helping 
you make better products for a better world. It 
passed the most rigid ‘‘physical’’ when it entered 
the armed services. It is serving in every branch on 
land, sea and in the air. It went through all the 
hells on all the fronts as parts of vehicles, planes, 
tanks, ships and communications equipment. It is 
coming back to you laden with stripes. 


It has met the severest tests in the most gruelling 


IN YOUR PEACETIME PRODUCT 


combat to which men and materials have ever been 
subjected. 


It is light for its great strength, non absorbent, acid 
resistant, and has good dielectric properties, ma- 
chinability, and comes in many grades with special 
properties. Why not investigate its applicability to 
your post war product now. 


“The Formica Story"’ is a moving picture in color 
showing the qualities of Formica, how it is made, 
how it is used. Available for meetings of engineers 
and executives. 


THE FORMICA INSULATION COMPANY, 4638 SPRING GROVE AVENUE, CINCINNATI 32, OHIO 


ELECTRICAL MANUFACTURING 





thoroughly 
dipped and baked. Cle at Wl pe 
lated from poles, and fitted fibre 
washers hold them permanently tight. 
© Each Pole Assembly is securely 
fastened to the Rotor by 2 large studs 
thru rim and anchored in large rectan- 
gular steel rivet insert which serves 
to hold laminations firmly together. 
© Rotors are of heavy all steel con- 
struction. Rotor made with solid hub, 
split hub, or can be completely split. 
@ Starting winding embedded in 
pole face and brazed to end rings 
Which are riveted between poles. 


M. G. HIGH SPEED 
A. C. GENERATORS 


SYNCHRONOUS MOTORS INDUCTION D. C. D.C. 
AND GENERATORS MOTORS MOTORS GENERATORS SETS 
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15 SOUTH THROOP STREET-CHICAGO 
PRECISION MANUFACTURERS AND ENGINEERS OF RADIO AND ELECTRICAL EQUIPMENT 


ELECTRICAL MANUFACTURING 





Typical high permeability of ARMco 
“Radio 6” at various inductions is 
shown on the curve reproduced here. 
This grade of electrical steel was cre- 
ated for use in audio transformers, but 
it is also excellent for the cores of 
other electromagnetic apparatus. Its 
primary purpose is to provide su- 
perior magnetic qualities at the lower 
inductions, 

All Armco “Radio 6” is tested un- 
der A.S.T.M. standards at exception- 
ally low induction, If it fails to meet 
high permeability requirements the 
steel is rejected at the mill. 

Most transformers operated at low 
inductions have a core constructed of 
punchings, in which the steel is used 
at various angles to the rolling direc- 


JUNE 1944 


tion. Good permeability in all direc- 
tions is a characteristic of “Radio 6.” 
It is free from strongly oriented prop- 
erties. 

Notwithstanding its superior mag- 
netic qualities, “Radio 6” is readily 
fabricated. Most cores for low-induc- 
tion transformers are made of small 
laminations punched instead of 
sheared ; so good ductility is essential. 

Armco “Radio 6” is supplied in 
sheets or welded coils, Welds are of 
the same thickness as the sheets. Even 
if an experimental core were built 
with a weld in every lamination mag- 
netic quality would remain constant. 

Write for data on electrical steels 
for specific jobs. We’ll be glad to 
supply you with tests similar to the 


chart on this page, Just address The 
American Rolling Mill Company, 
1951 Curtis St., Middletown, Ohio. 


EXPORT: THE ARMCO INTERNATIONAL CORPORATION 





imported from the 


ee UNITED STATES 


and tell it with 
MEYERCORD DECALS 


Millions of non-lend-lease items exported throughout the world, 
a basis for incalculable wartime and postwar goodwill—now can be 
uniformly identified as “‘made in the U.S.A!’ — with this new, 
official red, white and blue Export Seal designed and recommended 
by the Office of War Information. 

Investigate Meyercord Decals for the reproduction of Export 
Seals or combination Seals and regular trademarks or nameplates. 
They provide highly legible product identification that last for the 
life of the product. They save time, cost, weight and metal, and re- 
quire no screws or rivets for application. They are durable, washable, 
and can be produced in any size, colors or design . . . for application 
on rough, smooth or crinkled surfaces of any known commercial 
material. Billions are used all over the world. 

Tell the world “It’s from the U.S.A.”’...and use Meyercord Decals 
for low-cost reproduction of a multi-language program of product 
identification. Let us suggest combinations of the Seal with your 
own trademark. No obligation. Address Dept. 7-6, 


O. W. I's. new Export 
Seal may be used in any 
shape or size—in any 
language—alone or com- 
bined with yourcompany 
trademark or name- 
plate. O. W.I. does not 
sell this Export Seal. 
Purchase may be made 
from a source of the ex- 
porter’s own choice. 
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ACME PRODUCTS CO. 


CHICAGO, ILL., U.S.A. 


The nameplate illustrated demonstrates one 
of many ways in which the O. W. I. Export 
Seal may be combined with your own trade- 
mark economically with Meyercord decals. 


This advertisement is published in cooperation with the 
Office of War Information. Full information regarding 
O.W.1.'s Export Seal Program may be obtained by 
writing lo: Special Promotion Division, Office of War 
Information, 250 W. 57th St., New_York (19), N. Y. 


Me MEYERCORD CO. 


5323 WEST LAKE STREET ° 


CHICAGO (44) ILLINOIS 


WORLD’S LEADING DECALCOMANIA MANUFACTURER 
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WHY “SPECULATE” WITH WIRE PERFORMANCE... 


INSTALL PERMANENTLY INSULATED ROCKBESTOS 
WIRES, CABLES AND CORDS IN ELECTRICAL EQUIPMENT 


WHY PERMANENTLY INSULATED 
ROCKBESTOS WIRE AND CABLE 
WILL GIVE DURATION-PLUS SERVICE 
From the three basic Rockbestos constructions to the left, 
122 standard wires, cables and cords have been developed 


to give better performance under severe operating condi- 
tions. The construction details listed below tell why: 






1. A tough, rugged, impregnated asbestos braid, resistant 
to heat and moisture, flame, oil, grease and corrosive 
fumes. 


2. Felted asbestos insulation, impregnated with heat, 
flame and moisture resisting compounds, will not dry out, 
bake brittle, crack or burn. Serves as a barrier against high 
ambient temperatures and flame. 













3. Lubricated varnished cambric for high dielectric 
strength and added moisture resistance, protected from 
heat, flame and oxidation between two impregnated as- 
bestos walls. 


4. Impregnated asbestos insulation withstands conductor- 
heating overloads and won’t dry out, bake brittle or burn. 
5. The conductor is perfectly centered in helically applied 
insulation and will always remain so. 


WON'T bake brittle, burn, flow or rot. 
RESISTS moisture, oil, grease and fumes. 









CONTROL WIRE 
ROCKBESTOS THERMOSTAT ix conductors 


79 2 % $ 
18 AWG wm oe eee 031" of 















Sizes _ ote 16 and Fr or (for 115 
; * 0120", U~ wr. , . 
fated asbestos eee AE parr’ wire is widely If your products generate heat in operation, or may be 
. n - - 2 
This multi-conductor contre’ Wine ool de- used in hot places, you are taking chances on pre- 


used by manufacturers © 


‘eg as well as in low voltage signal om mature wire-failure . . . unless the wire has an insula- 
vices . ° stems. ts 

Bs vating sys 

jnter-communica 


yste enor will give tion that will stand up under high temperatures. 
nsulation and rugged  cisvaite. The reason that Rockbestos permanently insulated 
; yubleproof contro ; | d ‘a ‘ ] uaa © ; 3 
you trou wires, cables and cords give long-liv service in 
rheostats, motors, hot metal cranes, mining equipment, 
p WIRE switchboards, electronic devices and other products is 




















ASBESTOS INSULATED APPLIANCE ee that asbestos, an inorganic material, is the basis of the 

20 AWG solid or stranded, COMPS, (oy of insulation. Inherently heatproof and _fireproo e 
Siaes No. & 10 20 AWG yh 081" oF 040 n. I y heatp proof, th 
or nickel com ied asbestos in black, w ae alae asbestos is impregnated with heat, flame and moisture 
impregné ot- om 


ake waffle irons, 


ter heaters, radios, resistant compounds to form an insulation that with- 
water a 


Whether you ™m 


small motors, ranges» Watet Toon give you stands conductor-heating overloads and high ambients 
ovens oF bhape . wire made to fit the me- without baking brittle or cracking. In addition it 
an asbestos ier nents of your product. resists oil, grease, moisture, alkalies and corrosive 


: uireme 
chanical red fumes and won’t rot, flow or swell. 


Whether you’re working on products for today or for 
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ae SWITCHBOARD WIRE the future, take the “speculation” out of your wire 
ROCKBESTOS A.V.C. bric and kbe : 
nie 18 to 4/0 AWG with varnished Combis Wi, performance . . . use Rockbestos permanently insu- 
ie Wyo od asbestos insaletion om = lated wires, cables and cords. For information or wire- 
> cotton - . . . 
or colored flameproos © nd fine appearance selection assistance, write nearest branch office or: 
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i stos A. ’ 
cushion, Board Bus Cable have the same ; R c B F ST ¢ 
characteristics. s 
A few of the 122 different wires and cables deve 0 4 ( : | 
The Wire with Permanent Insulation 


ped for severe operating conditions by 
DON’T HESITATE AND SPECULATE—BUY MORE BONDS 


Rockbestos. 
NEW YORK BUFFALO CLEVELAND CHICAGO PITTSBURGH ST.LOUIS LOS ANGELES SAN FRANCISCO SEATTLE PORTLAND, ORE. 


ROCKBESTOS PRODUCTS CORPORATION 
800 Nicoll Street, New Haven 4, Conn. 
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HERMETIC SOLDER-SEALING 


MAKES PRESTITE 


TERMIN 


fof 


High altitudes... humidity conden- 
sation . . . thermal shocks... cannot 
affect the performance of Solder-Sealed 
apparatus. The 100% hermetic bond 
assured by the metal-to-PRESTITE 
seal assures trouble-free service of 

ACTUAL SIZE terminal bushings. 

The bushing consists of a PRESTITE tube on 
which are Solder-Sealed a terminal cap and a stud. 
Similar bushings are available without hardware for 
Solder-Sealing to other parts on the manufacturer’s 
own production line. 

Solder-Sealed PRESTITE assemblies offer im- 
mediate help to manufacturers in many available 


USHING 


standard forms. They also open up many new and 
added possibilities in postwar uses. For complete 
information, send for booklet B-3244. Westinghouse 
Electric & Manufacturing Company, East Pitts- 
burgh, Pa., Dept. 7-N. j-052 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


COMMUNICATIONS EQUIPMENT 


INSTRUMENTS DYNAMOTORS 
D-C CAPACITORS RECTOX RECTIFIERS 
HIPERSIL CORES INSULATING MATERIALS 


28 


OLD WAY 


(SEVEN PIECES 


NEW WAY 


(ONE PIECE...HERMETICALLY SEALED) 


Other PRESTITE methods of 


taking leads through partitions 


APPARATUS ENCLOSING SOLDER- 
SEAL BUSHING—combination in- 
sulator, cover and terminal 
board—has a_ hollow construc- 
tion which permits placing small 
devices inside. 


SOLDER-SEAL ASSEMBLY —for vi- 
brator packs, but can be used 
in similar apparatus, combining 
jack and terminal board. 


SOLDER-SEALED BUSHING — for 
use with thicker gage covers of 
larger size transformers and 
capacitors. Bushing is Solder- 
Sealed to a metal ring which is 
soldered to the container cover. 


PRESTITE is a dense nonporous ceramic com- 
pacted under high pressure and vacuum by the 
patented PRESTITE method of -manufacture. 
This eliminates minute air pockets in the 
material, thus minimizing distortion in voltage 
gradients and eliminating internal corona dis- 
charges. PRESTITE is impervious to moisture 
and all chemicals except hydrofluoric acid. The 
quality of PRESTITE is consistently uniform, 
thus eliminating the need for the exaggerated 
safety factors common in other ceramics. 
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Jor your 
POSTWAR 
ae f 


to your Specifications 


@ Designers of equipment and machinery often 
find that the addition of a flange to an otherwise 
plain sleeve bearing not only solves the problem 
of end thrust but likewise simplifies the task of 
correctly locating the bearing in assembly. 


Johnson Bronze can supply flanged bearings of 
any type ...in any size... to your most exacting 
specifications. This includes flanges on one end 
or both ends . . . in the center or off-center . . . 
me made from cast bronze—in any alloy . . . bronze 
Ledaloyl . . siedaved and babbitt . . . steel and babbitt .. . or Leda/oyl, 
bronze is ideal for making powdered bronze. 
flanged bearings. It elimi- 
nates all costly machining... The easiest, most satisfactory method of de- 
provides self-lubrication. termining whether you can use flanged bearings 
to advantage is to call in a Johnson Engineer. 
Permit him to review your applications . . . to 
study the operating conditions. He will base 
his recommendation on facts, free from preju- 
dice. There is one located as near as your phone 
... Why not consult with him—TODAY? 


DISTRICT SALES OFFICES: Atlanta - Boston - Buffalo - Chicago - Cincinnati - Cleveland - Dallas 


Detroit - Kansas City - Los Angeles : Minneapolis : Newark : New Castle - New York - Philadelphia 
Pittsburgh - St. Louis - San Francisco - Seattle 


JOHNSON 


eFC 
570 S$. MILL STREET 
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@ Many a product designer has heaved 
a sigh of relief upon learning that 
INSUROK is a combination of 
“beauty and the beast’—that it not 
only has an attractive appearance but 
also has ample tensile strength to 
meet the requirements of scores of 
postwar products. 

Because INSUROK is also light in 
weight, it is being used in dozens of 
wartime products, today—will pro- 
vide competitive advantages for other 
types of products, tomorrow. 


K HAS 


EXCEPTIONAL TENSILE STRENGTH” 


INSUROK, Molded and Lami- 
nated, is made in a wide range of 
grades and types—with combinations 
of characteristics which make it the 
preferred material for innumerable 
electrical, chemical, mechanical and 
decorative applications. Richardson 
Plasticians will be glad to work with 
you or your designer in determining 
the type of INSUROK best suited 
to your needs. Write for complete 
information, 


Unless users are going to “baby” your 
product, it may be advisable to give 
it the advantages of INSUROK’S 
high tensile strength. 
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AUTO-LITE 


Bee 
Wire Cable 
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VERY foot of electrical wire and cable 

used in your product has its special 
function to perform. Its efficiency depends 
on how well the particular size, shape, ma- 
terial and insulation of the wire has been 
selected, how carefully it ‘has been engi- 
neered. That’s why it’s important to you 
to know of the wide manufacturing facil-. 


ities and the expert engineering assistance 
available to you at Auto-Lite. The reputa- 
tion for dependability that has been earned 
by Auto-Lite products is your best guide 
when you are searching for a solution to a 
wire or cable problem. For complete in- 
formation address your inquires to 


THE ELECTRIC AUTO-LITE COMPANY 


SARNIA, ONTARIO 
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Wire Division 


PORT HURON, MICH. 





At Seven Miles Up 
and 60° Below 


Contacts Have 


to Be Good 


Up, up a little bit higher—that’s the 
trend in combat flying. And up with 
the trend goes Mallory skill—the 
capacity to build better as the air 
ceiling rises. 


Recently the aptitude of a manufac- 
turer of magnetos was tested by a new 
high in aircraft requirements. The 
specifications demanded among other 


things, electrical contacts that would > 


o-? 


function perfectly at an altitude of 
35,000 feet, and at a temperature of 


60° below. Moreover, the contact as- 
sembly arm had to be molded into a 
plastic housing, thereby necessitating 
a high quality finish. 


Military secrecy shrouds the full prob- 
lem, but when Mallory engineering 
help was sought, it quickly came 
through with the answer. As it 
happened, the solution called for skill- 
ful workmanship on tungsten con- 
tact assemblies, and tungsten contacts 
are one of Mallory’s specialties! 


Yes, at seven miles up, contacts have 
to be good; and they were better than 
that the way Mallory made them. If 
you too are faced with unusual con- 
tact requirements, we invite you to 
bring your troubles to these same 
engineers who make it a business to 
solve tough problems. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


P.R. MALLORY & CO. inc. 


ALLOR 


Serve Your Nation, 
Save for Yourself 
—Buy War Bonds! 


ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES 
NON FERROUS ALLOYS, POWDERED. METAL PARTS 
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5 VOLT 
DIRECT CURRENT 


DC need from any AC source. 


@ PUBLIC UTILITIES—for station DC 
service, floating storage batteries 
operating controls. 


CHEMICAL AND METALLURGICAL—DC 
power for refining, electroplating, 
electro-cleaning and laboratory analysis. 


METALWORKING—for operating mag- 
netic equipment such as grinders, 
chucks, lifts and vibrating hammers. 


DRUGS—for magnetic separa- 
rating packaging equipment 
Swer supply for processing. 


NDUSTRIAL PLANTS—for DC motor 
operation, electric brakes, general test- 
ing and generator field excitation. 


* 


Federal’s exclusive CENTER 
CONTACT Selenium Recti- 
fier discs provide new pro- 
tection against corrosive 
atmosphere,are now in Federal PowerSupply 
equipment. FIRST IN THE FIELD. ...STANDARD 
FOR INDUSTRY. Write for Bulletins. 





B SELENIUM RECTIFIER PLATES are 
Kd made in diameters from % inch 
to 4% inches. B-L Copper Sulphide Junc- 
. tions are made from 12 inch to 1% inch. 


We assemble these elements into stacks of 
varying sizes, to do innumerable power- 
conversion jobs. Typical applications of 
B-L Metallic Rectifiers range all the way 
from ‘tiny stacks for sensitive control de- 
vices to huge assemblies for giant indus- 
trial power units. 


No matter what rectifier applications you 
are considering, B-L will be glad to work 
with you. Selenium and Copper Sulphide 
Rectifiers for all needs are available. 


Write for Bulletin No. 97 


awe * 
poy 
THE BENWOOD LINZE CO.® ST. LOUIS 3, ™M 


yer Sulphide & Selenium Rectifiers, Battery Chargers, and D. C. Power Supplies for practically every requirement 
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the Howell Protected Type Motor, shown, gives 
complete protection against dripping liquids, metal 
chips and other falling particles. Completely stream- 
lined — utilizing non-breakable steel frame — 
malieable or steel base — cast iron end plates and 
cast iron, weatherproof terminal box are standard 
Construction features. Special horizontal and ver- 
tical mountings are available. 
Available in sizes 5 H.P. and smaller, 


Was my face red /* 


Horse: Mr. Manufacturer, I’m representing Horsepower by Howell. 
I want to save you trouble, save you time and save you money. 


MANUFACTURER: That’s a big order. You better be sure of your ground. 


Horse: Exacting, eh? That’s the kind of customers we like to sell. 
You see we build a complete line of standardized motors and we 
also build special motors for special jobs. 


MANUFACTURER: Yes, yes, go on. 


HORSE: You know it’s much more efficient and economical to get a 
motor with exactly the electrical and mechanical characteristics 
required to perform your specific job — 


MANUFACTURER: Yes, I know. I am a Howell user — and a Howell 
booster, too . . . You built my motors more than 10 years ago. 


HoRsE: Put ’er there, brother, we agree! But don’t wait so long to 
tell me the next time that we see eye to eye on electric motors. 
The suspense makes my face red. Still, it’s gratifying to know that 
so many shrewd buyers specify Horsepower by Howell and like it. 


HOWELL ELECTRIC MOTORS COMPANY 
HOWELL, MICHIGAN 
Manufacturers of Quality Mofors Since 1915 





Type XSC 
(square closed) 


|: ee RINGS are being more and 


more widely used because they are in- 
expensive and yet so satisfactory on many 
varieties of mechanisms. Broadly described, 
a retaining ring is an artificial shoulder or 
collar on.a circular shaft or in a housing. 
The shaft is grooved, and the ring is 
snapped on. 

The former, and much more expensive 
method, was to turn the artificial shoulder 
—cutting down a larger shaft. Now, by 
simply grooving a smaller shaft and apply- 
ing a retaining ring a like result is obtained 
in a vast number of cases. 

Furthermore, it has been found much 
more economical and far more effective to 


design the cutting tool so as to groove the 


Retaining Rings 
Save money 


and metal 


Type XRC 
(round closed) 


—s ite 


Type YH 
_ (external) 
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shaft at the same time that the shaft is cut 
to its required length—and then to use our 
steel retaining rings instead of going to the 
expense of drilling holes for other holding 
devices that have less strength. 

National retaining rings provide an extra 
safety factor because of our special method 
of manufacture. They give service that 
assures economy. 

National retaining rings are made of 
high grade spring steel which is heat treated 
after forming, rather than from pre-temp- 
ered spring wire. Our standard stock sizes 
will fill nearly all requirements; special sizes 
and cross sections made at small extra cost. 

Write today for our descriptive folders 


on various types of retaining rings. 


THE NATIONAL LOCK WASHER COMPANY 


NEWARK, N. J 


MILWAUKEE, WI 


S U. 3.4 
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AUTOMATIC MOTOR CONTROLS 


for MACHINE TOOLS 
= 


Bulletin 801-2—A 
complete line of stand- 
ord, heavy duty and 
precision limit switches. 
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Bulletin 800—There 
are over 800 varieties 
of standard and heavy 
duty A-B push buttons. 


Bulletin 700 — Small 
solenoid operated re- 
lays are available in 
single and multiple 
pole construction. 


This special panel 
controls the se- 
quence »ation 
of the above mo- 
chine. A-B relays 
and contactors 
provide the split- 
cycle perform- 
ance which means 
extra production 
of highest quality. 
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ONLY ONE MOVING PART 










DOUBLE BREAK, 
SILVER ALLOY CONTACTS 


DEPENDABLE 
OVERLOAD PROTECTION 





HIGH INTERRUPTING 
CAPACITY 


SPLIT-SECOND ACCURACY 
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Allen-Bradley Bulletin 709 Size 2 
Across-the-line Solenoid Starter 


Arc hood and solenoid coil 
mounted on solid steel plote 


> 


Thermal over- 3 


load relay 


The Allen-Bradley trade-mark is the mark of quality. A-B solenoid 
starters are dependable and trouble-free because they are so simple. They have only one 
moving part—the one-piece solenoid plunger that opens and closes the double break 
contacts with a straight-line vertical motion. There are no pivots, no pins, no bearings, 
no hinges, no flexible jumpers nor other trouble-breeders to cause starter failures. Further- 
more, the silver alloy contacts never need to be filed, cleaned, or dressed. Just install 
A-B solenoid starters . . . and forget them. They're good for millions of trouble-free 
operations. That's why the A-B trade-mark means reliability and quality in motor control. 
Allen-Bradley Company, 1316 S. Second Street, Milwaukee 4, Wisconsin. 


Arc hood cover 


Solenoid plunger with double 
break, silver alloy contacts 


LLEMN-BRADLEY | 
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HERE was a time when com- 

mon brass pins cost about $2.00 
a dozen, when they were imported 
from France to the England of Henry 
VIII. And “pin money,” then, was 
serious business... a separate allow- 
ance from husband to wife to buy 
these necessities of life. 

As late as 1812, English pins sold 
in this country for a dollar a package. 
But then Connecticut Yankee inge- 
huity got to work on good Connec- 
ticut brass. Soon came the solid head 

.. replacing the finger-snagging wire- 
wound head .. 


. and other cost-cutting 


* BUY BONDS TO BUY BRASS FOR BULLETS ~« 








“Pin Money” was far from small change — until BRASS made it so 


improvements. Today the great bulk 
of the nation’s pins come from the 
Naugatuck Valley. And “pin money” 
is counted in fractions of a cent, where 
it used to be counted in dollars. 
This is one of the countless ways 
in which the unique qualities of Brass 
. workability, durability, non-cor- 
rodibility ... have relieved dire difficul- 
ties for manufacturer and consumer 
alike, to the great advantage of both. 
And for all such standard uses, as well 
as for dramatic new uses to come, 
Bristol Brass is the basic reliance of 


scores of fabricators of products made 












from sheet, rod, and wire. And after 


this war is won, Bristol Brass will re- 
turn (as from four other wars) to pro- 
duction of all the various peacetime 
alloys required by each manufacturer 
for his own special needs . . . alloys 
characterized by the same uniformity 
of quality that has built the name of 
Bristol Brass for the past 94 years. 


THE 


BRISTOL BRASS 


CORPORATION 
Makers of Brass since 1850, Bristol, Conn. 
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This little Smooth Power motor weighs 
less than two pounds, but it does some 
mighty important work. On many fronts, 
the vital job of maintaining communica- 
tions between our fighting forces is helped 
by this little motor. 

It comes from a long line of Smooth 
Power motors, that for years have been 
driving such mechanisms as tape recorders, 
record changers, turntables, motion displays 
and such devices. Where smooth starting, 


quick pick-up and velvety running are prime 


ENERAL 


NDUSTRIES 
COMPANY 


PRODUCTS 


requirements, you’re quite likely to find 
Smooth Power motors on the job. 

But, we know that many new peacetime 
products which are now on the drafting 
boards or in experimental changes will need 
small motors. We’d like to know more about 
these, to see if more work can’t be found 
for our Smooth Power motors in homes, 
commerce and industry. 

If you’re planning such products . . . or 
if you are thinking about other postwar 
developments involving comparatively small 
electrical or mechanical devices, perhaps 
we can help you. We’ve a plant that is com- 
pletely equipped for such work. While we’re 
busy right now on War demands, we like to 
think about keeping busy in the future... 
and we’d like to have you think about us, too. 


THE GENERAL INDUSTRIES COMPANY 
Elyria Ohio 
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THE PN TYPE NEEDLE BEARING, 
DESIGNED PRIMARILY FOR AIRCRAFT 
PULLEYS, OFFERS INTERESTING 
ADVANTAGES IN OTHER THAN 
PULLEY APPLICATIONS 


The most recent addition to the types of 
Torrington Needle Bearings currently 
available is the PN Needle Bearing de- 
signed for aircraft pulley applications. 


Utilizing the Needle Bearing principle 
of a full complement of small diameter 
needle rollers, this new addition to the 
Torrington line offers the same basic 
advantages as the other types: high 
radial load capacity, light weight, com- 
pact size, efficient lubrication, ease of 
installation, and, of course, gives the 
desired ease and “‘feel’’ of anti-friction 
operation. 


Standard (Army and Navy Specifica- 
tion AN-FF-P-796) Aircraft Pulleys 
equipped with the PN Type Torrington 
Needle Bearing are currently available. 
They offer plane builders another op- 
portunity to utilize the same advantages 
which have made Torrington Needle 
Bearings so widely used by the in- 
dustry, particularly in aircraft control 
applications. 


Other Applications Foreseen 


The sturdy construction and simplicity 
cf the design of the PN Type Needle 
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Bearing, as illustrated in the accom- 
panying x-section, suggests that it will 
find many uses in applications other than 
aircraft pulleys where a compact, high 
capacity, low cost anti-friction unit can 


be employed. It is installed by a simple © 


press-fit into the outer “housing’’ and 


Heres Another New 
Needle Bearing in 
The Torrington Line 


"TYPE KC 


the bore of the inner race fits directly 
over the shaft or axis. 


If you are interested in either Needle 
Bearing equipped aircraft pulleys or in 
the application of .the new PN Type 
Needle Bearing for other uses, our engi- 
neering department will gladly provide 
more information. Further data on the 
features and advantages of this and 
other types of Torrington Needle Bear- 
ings will be found in our Catalog No. 
117 available on request. Write for your 
copy today. 


THE TORRINGTON COMPANY 
Established1866 * Torrington, Conn. * South Bend 21, Ind. 
** Makers of Needle Bearings and Needle Bearing Rollers"’ 
New York Boston Philadelphia $ 

Detroit Cleveland Seattle . - 
San Francisco Chicago Los Angeles Ss 


Toronto London, England 


TORRINGTON 


NEEDLE BEARINGS 
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Cl CLL ails ae 
source of supply 
for every type of 
ELECTRICAL INSULATION 
to meet any requirement 


WAXES and COMPOUNDS 
(more than 3500 formulas) 


SLEEVINGS and TUBINGS 
' (cotton, extruded, fiberglas) 


TAPES . . CLOTHS 


$ 
WEBBINGS . . PAPERS 
FOR THE ASKING a 
ll pene ae hi) |S ee 


vith reference tables, ele 
1cities of conductors 

f insulating mate 

and the M-R Wax and 


y are full tluable 


INSULATING VARNISHES 


f 


A 
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MITCHELL-RAND INSULATION 


51 MURRAY STREET COrtlandt 7-9264 


A PARTIAL LIST OF M-R PRODUCTS 
at tte lta eit 
Cotton Tapes, Webbings and Sleevings 
Impregnated Varnish Tubing 
Insulating Varnishes of all types 


Fiberglas Varnished Tape and Cloth 
Insulating Papers and Twines 

Cable Filling and Pothead Compounds 
Friction Tape and Splice 
Transformer Compounds 


so) Lb ee 


NEW YORK 7, N.-Y. 


Tae ee te ie tes a | 
Asbestos Sleeving and Tape 

Extruded Plastic Tubing 

Varnished Cambric Cloth and Tape 

Mica Plate, Tape, Paper, Cloth and Tubing 
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O* A TIME-SAVING basis alone, you'd prefer the 
Bruning Black and White Prints to blue prints. 
For BW (black line) Prints take the wasted hours and 
wasted motion out of print-making. 

It requires five operations to produce blue prints— 
but only two to produce a Bruning BW Print. Blue 
prints need washing and drying—BW Prints need no 
washing and are delivered dry. Blue prints require 
trimming—while BW Prints can be made on sheets cut 
to the exact size of your tracings. Blue prints are hard 
to read, often causing confusion and errors—while easy- 
reading BW Prints save production time and money. 


Which print 
would save you 
the most time ? 


No wonder so many print makers say that BW Prints 
actually cost less than blue prints, all things considered. 

Bruning Black and White printing and developing 
equipment is available for every production capacity. 
These modern machines take up little floor space—are 
easily installed because they need no plumbing or com- 
plicated electrical connections. In the complete Brun- 
ing line, there is a BW machine exactly suited to your 
needs. Consult a Bruning representative! CHARLES 
BRUNING COMPANY, INC. 


BRUNING “75-157" PRINTER-DEVELOPER FOR ROLL STOCK 


* Absolutely uniform results—at speeds hitherto unobtainable. 


* Big volume production with only one operator—no experienced help needed. 


* Operator starts roll-up of finished prints without leaving front of machine 


—eliminating paper waste. 


BRUNING 


NEW YORK > 
Branch Offices throughout the United States. Everything for the Engineer and Draftsman. 


JUNE 1944 


CHICAGO - 


2315-342 


Since 1897 


LOS ANGELES 








ti aaaney 
et ee 


el lls 


Union Pacific's 
“City of Portland” 


The first streamliner was the beginning of an evolu- 
tion. Through the skillful use of Alcoa Aluminum, 
train designers have added greatly to the comfort, 
roominess and luxuriousness of modern streamliners, 
yet have kept these trains light in weight. 

The American railroads, who have handled gigantic 
war problems so admirably, are well aware of the 
future transportation needs. Continuing the trend 
so firmly established before the war, builders of 
tomorrow’s trains will find Aleoa Aluminum a 
material of ever-increasing usefulness, and Alcoa 
engineers better equipped than ever to serve 
them. ALuminum Company or America, 2179 Gulf 


Building, Pittsburgh 19, Pennsylvania. 


ALCOA 
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Throughout industry, 
Stackpole solids molded 
from powders are paving 
the way to new, up-to-the- 
minute efficiencies. These 
products include not only 


the better-known Stackpole 
carbon, carbon-graphite, and composi- 
tion products, including many precious 
metal compositions, but also new, far- 
reaching developments in solids formed 
from molded iron and _ iron-nickel 
powders. These latter utilize less criti- 
cal materials, eliminate machining 
operations, and can be produced rapidly 
to exacting specifications. Our engi- 
neers will gladly cooperate in weighing 
the possibilities of such developments 
against your requirements. 


TYPICAL STACKPOLE MOLDED PRODUCTS 


Powder iron and Iron-Nickel Components 
Brushes and Contacts 
(All carbon, graphite, metal and composition types) 
Bearings © Anodes ¢@ Electrodes e Welding Rods, Electrodes, 
and Plates @ Pipe © Brazing Blocks ® Brake Lining © Packing, 
Piston, and Seal Rings ¢ Rheostat Plates, and Discs, etc. 


STACKPOLE ELECTRONIC COMPONENTS 


Fixed and Variable Resistors 
Molded iron Cores @ Line Switches 


STACKPOLE CARBON COMPANY, ST. MARYS, PA. 





Tension Control can be an 
important production factor 
in the processing of such 
materials as metals, paper and cloth, 
which are wound on drums or cores. 
Tight, evenly-wound rolls and uni- 
formity of the finished product often 


depend upon it. 


All of the characteristics necessary to 


maintaining proper and constant ten- 
sion control are inherent in Reliance 
Electric Motor-Drive. 


The pioneering work done by Reliance 
engineers in putting motor-drive to 
profitable use along these lines proves 
again that motor-drive can be more 
than power. The results of their experi- 
ence are available to you at any time. 


Controlled tension through Reliance Electric 
Motor-drive is an important factor in the new 
Rice Barton cloth printing machine—a complete 
printing unit with its various sections individu- 
ally powered and controlled by Reliance Motors. 


RELIANCE ELECTRIC & ENGINEERING CO. 


1088 Ivanhoe Road 


Cleveland, Ohio 


Birmingham * Boston + Buffalo * Chicago « Cincinnati * Detroit * Greenville (S.C.) * Houston « Los Angeles * Minneapolis 
New York + Philadelphia * Pittsburgh » Portland (Ore.) * St. Louis * San Francisco * Syracuse * other principal cities. 
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Mew! 


Ozalid 
Rapid 


Black 


What the Reproduction World has been waiting for! 


_— BEFORE has there been a dry developing 
paper like OZALID RAPID BLACK. 
You'll be convinced of this when you try it in your 
Ozalid Whiteprint Machine. 

You can use RAPID BLACK with all your originals. 
You can operate your machine at top speeds... and 
these results are guaranteed: 


1. ... “Quality” prints from your pencil trac- 
ings. 


closest facsimiles of your typewritten 
material. 


bes 

3. ... excellent reproductions from positive film 
transparencies of your photographs. 

$22 


exceptional contrast between line detail 
and background—opaque black on a new 
white. 


ACCEPT THIS FREE OFFER 


Try new OZALID RAPID BLACK in your machine, 
using your originals. We’ll gladly send you a pack- 
age FREE. 
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P S. —If you haven’t an Ozalid machine, send 
e * . . 

for free printed samples . . . and our illus- 
trated booklet which explains the Ozalid Process. 


OZALID PRODUCTS DIVISION 


GENERAL ANILINE & FILM CORPORATION 
Johnson City, N. Y. 


Gentlemen: 


[] Send a FREE package of your new paper, OZALID 
RAPID BLACK, for use in our Ozalid machine. 


[1] Send printed samples and a copy of SIMPLIFIED 
PRINTMAKING. 


pene aS 
Company- 


Address____ 





AS A FILTER ELEMENT 
In many of the Diesel engines 
which power machines of war, 
Porex is used as a filter to protect 
injector nozzle orifices from dam- 
age by foreign particles. Other ap- 
plications involve removal of fine 
- particles from gasoline, water, 

lubricating oil, air and gases. 


ae 
AS A SEPARATION MEDIUM 
In the air-conditioning and refrig- 
eration -industry, Porex elements 
separate oil or water out of refrig- 
erants to protect valves and fine 
orifices. Other uses include separat- 


* A POROUS METAL PRODUCED BY POWDER METALLURGY Sher Hone Gannlkoc caine dea 
Porex is a highly porous metal, approximately one- at ip. qeeusiatic <a 
half void. It is available in four grades, providing 

accurately-controlled characteristics of particle stop- E 

page and flow rate. Outstanding advantages of this ronal 


unique product of powder metallurgy are: wheter ant auton 

J , and liqui must be intimately 

Tortuous passages for more effective filtration, mixed—or where the flow must be 
diffused over a wider area—Porex 

separation, etc. « Adaptability to fabrication in the seagate the aed or aie 


most efficient shapes. « Adaptability to bonding to PORENE to's Coyene Spare, 
_other parts. ¢ Ductility that permits press fits. « Good an 
strength characteristics. « Uniformity of production. 


NA 

AS A FLOW-CONTROL MEDIUM 
Porex plugs ‘“‘meter’’ the flow of 
gases and liquids within accurate 
limits in varied applications where 
a definite flow rate is desired. A 
Porex filter is used ahead of the 
plug to prevent clogging. 


/ equest Must Be on Company Letterhead) 


MORAINE PRODUCTS DIVISION 
GENERAL MOTORS CORPORATION 
DAYTON 1, OHIO 


r - 


- 
- 
“Te 

a 


AS A FLAME ARRESTER 


An example of this function is the 

PF Exlia Bondt- use of a Porex section bonded to a 
ey threaded plug, as a vent for explo- 
sion-resistant fuel pump motors 


LIVES DEPEND ON IT 0 itary sircrafe 


MORAINE PRODUCTS a 


AS A VENT OR BREATHER 


DIV Where the presence of fine parti- 
ade edd cles in the air circulation is unde- 


GENERAL MOTORS seaale, Pes eenaehee Mest shea 
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Your Plastics Molder can help you Catch Business by DESIGN! 


There’s plenty of sales appeal in up- 
to-date, streamlined styling of plastic 
parts. 


But unless Design sleeps right in 
the same bed with Engineering, there 
are plenty of headaches. Both these 
functions have to be on the job at 
once to combine styling with proper 
handling of wall sections, inserts, un- 
dercuts, bosses, fillets and plenty of 
et ceteras. 


But that’s only the start of the 
story, here at Kurz-Kasch. In grow- 
ing up with the plastics industry, 
we've found that experts on Moid- 
making, Molding and Finishing 
ought to be consulted, too, while 
products are still plans. 


So we bring them all together here 
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at the Plastics Round Table. Your 
engineers are invited to discuss your 
plastics problems here, with men rep- 
resenting a generation of molding 
experience. Behind them are the re- 
sources of one of the largest and best- 
equipped exclusive molding plants in 
the country. 


Nt ae PLANNING always brings home the bacon! If your post-war 
, Plans include plastics, let us urge that you consult your molder 
early, His assistance now on design and material specifications 

can be doubly valuable. 


KURZ-KASCH 


For over 25 years Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1421 South Broadway, Dayton 1, Ohio 
Branch Sales Offices: New York © Chicago ® Detroit © Indianapolis © Los Angeles ® Dallas 
St. Lovis * Toronto, Canada. Export Offices: 89 Broad Street, New York City 
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EXTRUDED TUBING 


VARNISHED GLASS TUBING 
Perm ttt Me MARKERS 


TURBO 


VARNISHED TUBING @ SATURATED SLEEVING 


New products, processes and equipment 
have already made their appearance as 
the result of the scientific advances induced 
by the intensified war demands; the picture 
is clear in requiring greater advances in 
functional efficiency. 

TURBO engineers and technicians are 
abreast of the new developments, designs 
and improvements. For example, the 
“flash” point of TURBO Tubing, already 
high, is being forted to ever higher levels. 


This means increased protection from com- 
bustion hazards—more essential even than 
“slow” burning. It means the fire never 
gets a chance to start. Conversely, em- 
brittlement temperatures—the antidote to 
cracking—are being constantly lowered. 
TURBO looks ahead. 
i ee 

Write for sample board and list of standard 
sizes. It’s a ready reference and handy 
gauge—free without obligation. 


2 WILLIAM BRAND and CO. 


276 FOURTH AVE., N. Y. » 325 W. HURON ST., CHICAGO, ILL. 


co i 
WIRE IDENTIFICATION 


MANUFACTURERS OF MICA PLATE, 


BLOCK MICA, VARNISHED TUBING & CAMBRIC 
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Here’s another important place where SDUS!F’ Bearings 
contribute to the war food program. It’s the Kingston- 


Conley motor that drives a Condé milking machine. 


Long contact surfaces between rollers and races enable 
SUSF"s to take comparatively heavy radial or shock 


loads .. . are suitable for high-speed operation. 


SKF INDUSTRIES. INC. * FRONT 
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© Built by KINGSTON-CONLEY ELECTRIC CO. 


BALL AND ROLLER BEARINGS 


In return for occasional lubrication, SOS Fs maintain 
a uniform air gap . . 


. assure quick, easy starting ... 
lengthen motor life. 


Bearing performance means motor performance, and 
motor performance in its relation to Conde machines 


means more milk... 5572 


& ERIE AVE. © PHILADELPHIA 34, PA. 


51 





WILL BE Ri 


with SEALED PRECISION 
VOLTMETER MULTIPLIERS 


When ‘‘that day”’ arrives, I R C will be able to 
supply not only voltmeter multipliers but a// 
. types of resistances, to meet industry's peace- 
time needs. 

There will be no lag because of reconversion. 
Instead, the vast quantities of resistors being 
turned out for the Armed Services can be immedi- 
ately diverted to civilian goods channels at 
prices consistent with the mass production 
methods now in effect. 

Meanwhile, members of our engineering staff 
will be glad to consult with any manufactur- 
ers whose post-war plans involve resist- Re 
ance units. There isno obligation,and & 
of course you can be certain all infor- > 
mation will be held in confidence. 


FEATURES OF SEALED PRECISION 
VOLTMETER MULTIPLIERS 


1. Meet all test requirements of A.S.A. Standard 
C-75.5—1943. 


2. Space and layer wound with enamelled wire 
and with silver soldered connections. 


3. Sealed to withstand all salt atmospheric and 
tropical conditions. 


4. Non-inductively wound to one half of one 


FOR PERtg, percent. 
4, 


of large diameter wire and special in- 


‘ sulation against voltage breakdown. 
“ 
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Many hands make their good contribution to Chromel heating 
element wire. These hands. have been on the job a long time, 
many for more than twenty years. Thus, into Chromel nickel- 
chromium wire goes that “extra something” that is not made up 
of things mysterious or secret—but is merely the product of 
mature experience, sincere effort and pride in their work. All 
this finally shows itself in heating element wire, or “cold” 


resistance wire, that is consistently good. If you specify heating CHROMEL 


au) 


element, or resistor material, you’re doing all right when you Ww TT 
specify Chromel.... Technical data are given in Catalog-M. 
‘ Glad to send you a copy. 


HOSKINS MANUFACTURING COMPANY, DETROIT 8, MICHIGAN 
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SOLVE YOUR SPEED REDUCTION PROBLEMS 


with Westinghouse Gearmotors 


80% of all motor-driven machines, 1 hp 
and above, must operate at slower speeds 
than the motors which drive them. 

Consequently, some type of speed 
reduction must be inserted between the 
motor and the driven machine. The best 
method of accomplishing this is by 
the use of Westinghouse Gearmotors 
which are slow-speed drives with high- 
speed motor efficiencies. 

The product of more than 50 years of 
gearing experience, these Westinghouse 
units are designed, built, tested and 
guaranteed as single units. 

Ask your Westinghouse representative 
about this new, efficient gearmotor. Con- 
sult with him about your present speed 
reduction problems or postwar plans. 


of gearmotors. 
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Type C—A double-re- 
duction unit for standard 
ratios from 7.6:1 to 
25.7:1, inclusive. 


Write for new gearmotor handbook, ““Gear- 
motor Applications’. Ask for B-3218. 
Westinghouse Electric & Manufacturing 
Co., East Pittsburgh, Pa., Dept. 7-N. 


J-07217 


paeeat She New Westinghouse 


PLANTS IN 25 CITIES... r OFFICES EVERYWHERE 
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T MEANS OF SPEED REDUCTION 


Because it offers: 


COMPACTNESS . .. it takes less space than 
any other form of parallel shaft speed 
reduction : : . makes belts, belt guards, pul- 
leys, overhead line shafts unnecessary. 


LONG LIFE—MINIMUM MAINTENANCE. 
A gearmotor has no belts, chains or ropes to 
replace . . . no multiple-parts to realign . . : 
no bearings to oil . . . no gears to grease. 
Probable maintenance consists of a twice- 
a-year oil change. 


EASE OF INSTALLATION. By combining 
the prime mover and speed reducer in a 
single unit, the gearmotor is installed quick- 
ly and inexpensively. 


HIGH EFFICIENCY. Only 2% power loss is 
involved in each stage of reduction...a 
single-reduction unit is 98% efficient; a 
double-reduction unit is 96% efficient. Com- 
pare this with the efficiency of other types 
of slow-speed drives. 


LOW OVER-ALL COST. The initial in- 
stalled cost of a gearmotor is usually lower 
than any other type of speed reduction. On 
the basis of maintenance and power losses, 
a gearmotor is always most economical. 


SAFETY FOR WORKERS. A gearmotor has 


no exposed moving parts... no belts, pulleys, 
chains or ropes to endanger workers. It is 
totally-enclosed in a streamlined housing. 
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...-for laminations of continuing ickeecel 


Few tool shops have either the equipment or the “know how” to turn out 
lamination dies. But, here at ELECTRIX, we possess both; employing them 
most efficiently to produce dies that meet the two major requirements for 
tools of this type . . . precision and long life. 


The lamination die shown above is a typical example. Accurate to .0005, it 
will produce stators needed for precision assembly and stand up under hard, 
prolonged use. Many thousands will be blanked as accurately as the first. 


If you need fine lamination dies, we'll welcome your inquiry. 
Write us — TODAY! 


ber 
rs of rub 

time engines ical equi 
ponce-i™ sors for etecthem ty 


nec 
ands appliances 
throvgh. U- 5: 


146 MIDDLE STREET - PAWTUCKET, R. I. 
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WHEREVER WIRING APPLICATIONS are exposed to 
conditions which ordinarily cause electro-chemical 
corrosion, Lumarith (cellulose acetate) insulation is 
particularly desirable. Guarded by Lumarith even 
hair-like copper wire shows no more corrosion than 
when suspended in free air. 

Lumarith has excellent dielectric strength. A new 
development—a special matte-finish—needs no lubri- 
cation and allows more elongation, a big plus in wind- 
ing production. 


Film... Foil... Molding material and other forms 


Reg. U.S. Pat. Off. 
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It's really exciting news, Lumarith. Send for special 
new booklet packed with potent facts: ‘“Lumarith for 
the Electrical Industry.” Celanese Celluloid Corpo- 
ration, The First Name in Plastics, a division of Cel- 
anese Corporation of America, 180 Madison Avenue, 
New York City 16. 


LUMARITH 
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LAYING EGGS WITH SPLIT SECOND TIMING 
or HOW A BOMBER DROPS A BOMB 


Only forty-five seconds for the run! 
The bomb sight is set and the bom- 
bardier waits for two hairs in the 
sight to cross. Here’s what happens 
when the hairs cross and it’s ddese 
automatically —an electric eye winks 
and in one 1/50th of a second, little 
mechanical fingers on each bomb 
shackle open and the bombs are away! 


This is precision bombing. Every- 
thing must function with infinite 
speed and accuracy, and if those 
fingers on the shackles miss their 
timing the salvo is a miss. Few 
people know about the importance 
of these little metal fingers weighing 
only a few ounces, that hold a bomb 
which may weigh a ton. 


Small, but sturdy fingers holding 
tons regardless of bumps and 
shocks, holding the bomb until that 
vital split second when they open and 
the bomb is dumped. This bomb 


shackle mustn’t shake, it mustn’t 
break. It must function in all kinds 
of weather and temperatures. It’s a 
recision instrument that can’t be 
Pabied once it’s installed—a deli- 
cate little piece of mechanism hav- 
ing the strength of a steel base. 


In the last two and a half years 
Pollak has delivered thousands of 
these bomb shackles and other war 


POLLAK 
PRECISION 
PRODUCTS 


equipment to our Armed Services for 
which we have received the Army- 
Navy “E” and four stars. This is our 
job now, but when peace comes we 
will again be manufacturing parts 
and products for other companies. 
If there is a possibility that you may 
need a part or an entire product 
developed or manufactured for you, 
it may be of great advantage to your 
company to have Pollak do it. Cer- 
tainly it is good business to at least 
learn in detail what Pollak has to 
offer you. We will be glad to put 
the complete story before your 
executives. 


The original Army- 
Navy"E” award to this 
” company has been re- 
newed four times. 
Each of the four stars on 
this flag symbolizes six 
months ofexacting serv- 
ice toour Armed Forces. 


POLLAK MANUFACTURING COMPANY - ARLINGTON, NEW JERSEY 


DEVELOPING + DESIGNING - 


FABRICATING + 


STAMPING © ‘SPINNING + 


WELDING - 


FINISHING * MACHINE WORK 
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Serial No. 1... Crocker- 
Wheeler Motor, built in 1888. 


Serial No. 1,000,000... SEALEDPOWER 


(Cowl-Cooled) Motor... 


for all polyphase al- 


ternating current circuits, 2 to 15 horsepower. 


SEALEDPOWER 


Industry's Most Trouble-Free Motor 


PRODUCED BY CROCKER-WHEELER'’S 56 YEARS OF EXPERIENCE 


CROCKER-WHEELER FEATURES: 


i Patented “Groovseal”—no greasing 
@ needed for at least a year. Grooves mini- 
mize grease loss. This seal makes bearing 
maintenance expense negligible. It permits 
use of softer grease, for better lubrication 
and longer bearing life. Airtight seal pre- 
vents dust or other foreign matter from en- 
tering bearings. 


Crocker-Wheeler’s exclusive De-Sludg- 

2. ing Impeller. Automatically desludges 

. churns and distributes grease to bearings 
when motor is started. 


Vacuum Impregnation—standard on 
3 @ all Crocker-Wheeler motors. Seals out 
foreign matter and moisture from each in- 
dividual coil... fills all interstices, making 
windings a homogeneous mass . . . reduces 


hot-spot temperature and lengthens insula- 
tion life. Adherence of varnish prevents 
vibration of wires either inside or outside of 
slot. (Photograph shows cross sections of 
baseballs, (left) after vacuum impregnation 
and (right) before vacuum impregnation. 
Note penetration of varnish to center of 
tightly-wound ball, making it a moisture- 
proof, homogeneous mass.) 


SEALEDPOWER FEATURES: 


4 Totally Enclosed Cowl-Cooled Con- 


@ struction resists corrosion. Protects 
against acid or alkali fumes, splashing or 
dripping liquids, air-borne moisture, steam, 
corrosive gases, conducting dusts, metallic 
chips, etc. 


Fin Type Construction for non-clog 
@ ventilation and easy cleaning. 


WRITE FOR LITERATURE ON THE SEALEDPOWER MOTOR, WHICH IS WINNING THE PREFERENCE 
OF MACHINERY MANUFACTURERS AS WELL AS OF MOTOR USERS. OR CALL OUR NEAREST OFFICE. 


JOSHUA HENDY IRON WORKS 


CROCKER-WHEELER DIVISION 


AMPERE, 


NEW 


JERSEY 


Branch Offices: BOSTON © BUFFALO + CHICAGO + CINCINNATI + CLEVELAND + DETROIT » NEW YORK + PHILADELPHIA © PITTSBURGH + SAN FRANCISCO + WASHINGTON « LOS ANGELES 
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WOUND ROTOR MOTORS 


DIRECT CURRENT MOTORS 


—_ 
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Interchangeable Control Units 


From this complete line of Control Units (black Bake- 


lite sections) you can assemble any arrangement of 
Push Button Stations, Pilot Lights or Selector Switches, 
from simple remote controls to practically any com- 
bination required. Push buttons, transfer switches and 
pilot lights are interchangeable and adaptable to any 
regular or special combination . . . Standard housings 
may be had in steel, cast, weatherproof, flush with 


brass plate and box, or in separate units. 


As indicated above, complete Control Units may be 
ordered by Catalog number for commonly standard 
requirements. For all others, the control units, bulls- 
eyes, labels, covers and housings are ordered separately 
by Catalog number to make up the assembly needed. 
Units without housings or special panels may be group- 
ed to fit any condition of installation or control ... 
Motor Starting Switch Catalog 9-M — on request — lists the 


complete line; our engineers will gladly cooperate in laying 
out control diagrams. 


INDUSTRIAL CONTROL DIVISION 
THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN., U.S. A. 
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NEXT 


You're looking at a pair of the 
aluminum aircraft engine super- 
charger “intercoolers” we're turn- 
ing out these days. One look tells 
you we had problems that weren’t 
simple. 

Involved shapes...problems of 
stress and strain. ..close tolerances 
..fast production demands. . .all 
added up to one more unusually 


tough aluminum stamping job that 


Aluminum Goods Manufacturing 
Company had to come through 
with—in a hurry! 

There are many interesting phases 
to the work being done by the Metal 
Men of Manitowoc, including heat 
treating and new finishing methods 

. accomplishments that are vitally 
important to tomorrow’s buyers of 
stampings and rolled sections of 
aluminum and other metals .... 


TIME YOU’RE FACED WITH AN 
“IMPOSSIBLE”? ALUMINUM STAMPING 
PROBLEM...REMEMBER THIS PICTURE! 


.. For a more complete pic- 
ture of what’s going on, write 
for photo-story we've pre- 
pared. See why our war-proved 
experience of today will mean 





CONTRACT, AUTOMOTIVE AND A | more than ever to WOO s.2. 
ow. ! 
2 Se | 


ALUMINYU M/GOODS 


MANITOWOC me UV lan uplilwun LVVAIAVL WISCONSIN 
ww York City « Merchandise Mart, ‘Chicago 


200 Fifth Ave., 
ALSO MAKERS OF MIRRO, FINEST ALUMINUM COOKING 


UTENSILS 
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HIS unretouched photomicrograph, approximately 
50 times actual size, shows pretty clearly what we 
mean by the value of experience, when it comes to the 
making of electrical instruments and testing equipment. 


Pivots play an important part in determining an in- 
strument’s life and accuracy. In the Simpson-made pivot 
above, you have what is truly a masterpiece of its kind 
. . . perfect in contour... all surfaces brilliantly pol- 
ished to prevent rusting . . . rounded end properly cor- 
related with radius of jewel to minimize friction and 
withstand vibration and shock . . . heat-treated for an 
unusual combination of strength and hardness. 


The obvious explanation for. this excellence rests in 
the fact that Simpson employs some processes others do 
not, and safeguards every step of manufacture by the 
finest and most complete control modern science can 
provide. But in the final analysis, it is only Simpson’s 
long experience which makes such a pivot possible. 


That experience reaches back more than 30 years. 
From it has come new shortcuts in manufacture, new 
refinements in design, which today permit Simpson to 
make “instruments that stay accurate” in greater volume 
than ever before. From this long specialization has come 
too a sound basis for further advance; in your postwar 
Simpson Instruments you will see still more forcefully 
the value of this experience. 


SIMPSON ELECTRIC Co. 


5200-5218 Kinzie St., Chicago 44, IIl. 


INSTRUMENTS THAT STAY ACCURATE 


Buy War Bonds and V Stamps for Victory 
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Here’s a screw head scientifically engineered 


for faster starting, faster and easier driving, 
better appearance. It’s the famous Phillips Screw— 


MADE BY NATIONAL SCREW... 


THE TAPERED RECESS HOLDS DRIVER FROM SLIPPING 


¢ SCREW AFTER ay SCREW 
urn woTe MARRED SLOT OF ORDINA 


AN 
NOTE CLE rrtnht ps, eel 1 mt WHERE DRIVER SLIPPED 


DRIVING 


. Self-centering on the driver 

. Holds driver from slipping 

. Four “wings” give greater driving power 
i. Eliminates head breakage 

. Frees operator’s hand to hold work 


. Makes better appearance — 
prevents marring work 


. Simplifies hard-to-get at 
jobs. 


THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. 
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Automatic Control Is 

Really Automatic with 

Adlake Plunger-type 
Mercury Relays 


Put Adlake Plunger-type Mercury Relays of correct 
capacity and rating on your control panel and 
you've really got aztomatic control. No inspection. 
No cleaning. No servicing. Here’s why .. . 


The contact mechanism of Adlake Plunger-type 
Mercury Relays is hermetically sealed inside a glass 
or metal cylinder. 


Dirt and dust can’t get inside to ““gum up” oper- 
ation. And, because contact is made by liquid metal 


e ees re i 
eR [Cy 
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For panel mounting. Can be supplied with quick or 
time delay action; normally open or normally closed; 
and for A.C. or D.C. energization. Contact rating up 
to 100 amps. A.C.; proportional D.C. ratings. 


(mercury), it is positive, chatterless, silent and 
impervious to burning, pitting and sticking. 

For many kinds of service, particularly those 
considered “difficult,” there is no other type of 
relay that can give such dependable service. 


There’s a lot more about Adlake Relays that every 
engineer should know. 


Our complete bulletin tells the story. Ask for it 
—no obligation. 


“BACK THE ATTACK—BUY BONDS" 


ib EU ra RW UAT TONY 


NEW YORK 


ELKHART, INDIANA 


MANUFACTURERS OF ADLAKE HERMETICALLY SEALED MERCURY RELAYS FOR TIMING, LOAD, AND CONTROL CIRCUITS 
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THIS sop 1s No SNAP! 


Examine this thermostatic switch base for an 
electric refrigerator, and you'll see that it poses 
a nice problem. You'll appreciate the difficulty 
of building a mold for a part having so many 
horizontal and vertical surfaces. 

In this job, tolerances run as close as .004”, 
with clean, sharp corners where they should be— 
or smoothly rounded where such a finish is called 
for. It’s a pretty demonstration of plastic molding 
art, as carried on by General Industries. 

Not all molded plastic jobs are so tough. But 
when they are, you can depend upon our engi- 
neers to design molds that will deliver smooth, 
clean and accurate work. 

That's the result of a lot of experience with 


plastic materials and mold-making. It’s the result 


in relation to its functions, the characteristics 
required, the most suitable type of material, and 
the best, quickest and most economical way to 
mold it. 

So— when the war pressure is off, and you have 
a problem in plastics, the chances are we can 
help you. We’ve the plant, the presses, but, above 


all, the ability and experience. 


THE 


ENERAL 


POR RE aa 
COMPANY 


PLASTICS 


Elyria, Ohio 
Milwaukee: Phone Daly 6818 


MOLDED 


Molded Plastics Division ¢ 
Chicago: Phone Central 8431 


of being able to analyze a proposed plastic part Detroit: Phone Madison 2146 Philadelphia: Phone Camden 2215 
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— prove the simpler P-K Fastening 
Method is a short cut 
to stronger instrument assemblies 


Industrial Timer Corporation, N. J., makes numerous 
timing devices widely used by the armed forces and by 
war plants. When planning the assembly of a newly 
designed Running Time Meter, they first tried machine 
screws for two “tricky” fastenings. The result was costly 


tapping delays and unsatisfactory holding power. 


Familiar with the advantages of P-K Self-tapping 
Serews from use in metal assemblies, they called in a 
P-K Assembly Engineer. By following his suggestions, 
the bothersome “bugs” were eliminated, along with both 


the tapping operations. 


Talk to a P-K Assembly Engineer about your fas- 
tening problems. He has specialized in all types of 
plastic and metal fastenings, and is well-prepared to 
show you how to save tapping time, prevent breakage, 
improve strength. He'll call at your request, — or, if you 
prefer, send assembly details for recommendations. 


Parker-Kalon Corp., 208 Varick St., New York 14,'N. Y. 
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Give the Green Light , to War Assemblies 


P-K ASSEMBLY ENGINEERS 
“BLITZ” TWO TROUBLESOME 











TOUGH JOB TILL TAPPING GETS GO-BY. Fastening the plas- 
tic cover (A) to the plastic body was a tough job because 
a brass part lay between. When tapped for machine screws. 
brass chips fouled the plastic threads, holding power was 
poor. P-K Type “F” Screws eliminated both tapping and 
chip problem, assured a strong assembly. 




















































NO FIXTURES — NO FAILURES, now that P-K Type “Z”’ Screws 
are used to fasten the brass dial plate (B) to the small 
hollow -brass tubes that have been molded into the plastic 
case. With machine screws, a complicated fixture would 
have been necessary to hold the tubes for tapping, also 
tapping the tiny holes would have given constant trouble. 
Girls now drive the P-K Screws easily, without fixtures, 
into plain, untapped holes. 


e P-K SCREWS ARE SOLD BY GOOD DISTRIBUTORS EVERYWHERE e 


SELF-TAPPING SCREWS FOR EVERY METAL AND PLASTIC ASSEMBLY 
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Official U.S. Army Signal Corps Photo 


THERE'S A 4éW HEAVY WEAPON ON THE CUTTING 
Lines, T0o-11's 2a¢e% DBL wich SPEED STEEL 


Awatlable 


% Hot Rolled and Forged Bars in 
all necessary sizes. 


* Ground Bars: rounds in sizes 
up to 3” dia.—polished, standard 
ground or rough ground finishes. 


* Hardened and Tempered Tool- 
Holder Bits in sizes from 3/16” 
to 1”, packed in one or assorted 
sizes as needed. Also special sizes 
as may be required. 


NOTHING NEW TO LEARN 
IN HEAT TREATMENT 
OR SHOP HANDLING 
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N the M-12 Tank Destroyer, 

above, Army Ordnance has com- 
bined the great hitting power and 
range of the 155 mm gun with the 
speed and mobility of the medium 
tank chassis. The result is a weapon 
that not only can stop any enemy 
tank now or likely to be in the field, 
but can blast out land strong-points 
or sink a ship. 

In similar fashion, Allegheny 
Ludlum technicians have added 
cobalt to the familiar AL-developed 
DBL low-tungsten moly analysis. 
The result, Super DBL, is a high 
speed steel of maximum red hard- 
ness for heavy duty work—a ma- 
terial that delivers top performance 
at the same time that it conserves 
Strategic materials. 

Super DBL has been thoroughly 
proved in service. Use it for your 
heavy roughing and “hogging” 


jobs—it’s suitable for anything from 
hard, gritty materials to tough, 
heat-treated alloy steels. @ Full in- 
formation is available in the “Super 
DBL Blue Sheet.” Write for your 
copy, or for the assistance of our 
Mill Service Staff in selecting the 
proper grades of AL Tool Steels 
for your various production jobs. 


ADDRESS DEPT. EM-23 


MMlegheny Ludlum 


STEEL CORPORATION 


BRACKENRIDGE, PENNSYLVANIA 


A-9075...W&D 


67 





STRUTHERS-DUNN 


Md DEY 


EXTREMELY CLOSE 
DIFFERENTIAL 


... between pick-up and drop-out 
for either current or potential 
operation may be obtained by use 
of a resistor across the coil of the 
79XAX, thus reducing coil current 
to a value just sufficient to hold 
the contacts closed. Any further 
decrease in current or voltage will 
operate the contacts. 


Extreme sensitivity can also be 
obtained by use of a resistor, and 
the addition of a special coil to the 
79XAX. These maintain the relay 
in a balanced condition. Any slight 
unbalance of the bridge or other 
power source will, through the 
upper coil, buck or boost the 
lower coil and cause the contacts 
tO snap-operate. 


RELAY 


Sensitive, Snap-Action Operation 
FOR USE ON SLOWLY-VARYING COIL CURRENTS 


In addition to all of the advantages of 
conventional sensitive relays, Struthers- 
Dunn Type 79XAxX is designed so that 
its armature practically completes its 
travel before the contacts snap-operate 
to the corresponding position. This, 
plus the fact that contacts remain closed 
with full pressure up to the instant of 
transfer, permit this relay to be used in 
a number of unusual ways. Such appli- 
cations include overcurrent protection 
particularly in the range of 1 to 100 
milliamperes, or in connection with 
shunts furnishing potentials in the 


range of 1 to 100 millivolts; pulsing 
circuits where the relay must “pump” 
or “scratch its own back”; sensitive 
vacuum tube circuits, and various others. 


Normal sensitivity is 0.01 watt, 
although this sensitivity can be height- 
ened by means of various Circuit 
arrangements. Contact arrangement is 
S.P.D.T., and contact rating 10 amps. 
110-V a.c., and 10 amps. 24-V d.c. 
Balanced construction withstands 
10 G vibration and shock. Write for 
Data Bulletin describing this relay 
and giving circuit diagrams. 


STRUTHERS-DUNN, INC., 1321 ARCH STREET, PHILADELPHIA 7, PA. 


ONE OF THE STRUTHERS-DUNN 


5,288 RELAY TYPES 


DISTRICT ENGINEERING OFFICES: ATLANTA + BALTIMORE * BOSTON « BUFFALO * CHICAGO « CINCINNATI e CLEVELAND © DALLAS © DENVER © DETROIT © HARTFORD 
INDIANAPOUS © LOS ANGELES « MINNEAPOUS « MONTREAL » NEW YORK © PITTSBURGH « ST. LOUIS * SAN FRANCISCO e SEATTLE e SYRACUSE « TORONTO ¢ WASHINGTON 
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LCOA@ ALUMINUM 
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FASTEN ALUMINUM WITH ALUMINUM 


Ley 


Standard aluminum fastening devices, manu- 
factured by Alcoa in various alloys of Alcoa 
Aluminum, meet the rigid requirements of the 
many industries assembling aluminum prod- 
ucts. A high degree of precision is maintained. 
They contribute security, light weight, ease 
of handling, fine appearance and corrosion 
resistance. 

Strong aluminum alloy screws, bolts, nuts 
and rivets make dependable fastening devices; 
witness the aircraft using millions of them 
daily. Include these items in your designs and 


gain the security which comes from fastening 


aluminum with aluminum, and the economies 
obtained by standardization. 

Alcoa standard screw products are now 
available in all needed types, sizes and 


or) 


finishes. ““Stock’’ items are carried in ware- 
house stocks, strategically located through- 


out the country, by all authorized Alcoa 


distributors. Where special parts are required, 


manufacturing facilities are available for 
producing them. 

For a copy of this new catalog, write 
ALUMINUM ComPANY OF America, 2179 Gulf 


Building, Pittsburgh 19, Pennsylvania. 
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PRODUCERS OF LACQUERS, 
BRANCH OFFICES & WAREHOUSES: 


ue ila Ny 


DRYING METHOD 


ee RADIANT HEAT? . . . CONVECTION 
OVEN BAKING? . . . AIR DRYING? . . . Each, of 
course, has its own advantages in certain applica- 
tions. Yet, regardless of your drying or application 
methods, M & W can usually develop a finishing 
formula that will be suitable both for your present 
equipment and the results desired. yy Manufac- 
turers of war and industrial materials are invited to 
consult our staff of technicians for recommendations 
and samples, without obligation. yy Write for our 
booklet, “Information on U. S. Government Speci- 
fication Finishes,” containing up-to-the-minute lists 
of specifications and the M & W finishes which 
meet them. 


MAAS & WALDSTEIN COMPANY, NEWARK, N. J. 


ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSE 
1658 CARROLL AVE., CHICAGO, ILL. 






? 









¢ 1228 W. PICO BLVD., LOS ANGELES, CALI! 
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STEEL EQUIPMENT COMPANY 


fabricating products in 


SHEET METAL 


Illustrated are a few of the many fabricated 
sheet metal products we have made for lead- 
ing manufacturers; some characterized by 
extreme precision, others held to gauge limits. 


Cole Steel Equipment engineers are pioneers 
in coriverting from castings to sheet metal. 
Whatever your problem—housings for marine 
instruments and firing mechanisms, boxes, 
or chassis—let us help you. We know how! 


Inquiries 
Invited 


Send for Brochure 
“The Plant Bebind Your Plant’ 








The “Queen Mary” in battle dress is now serving her country 
faithfully and well. Contributing to her dependability are more than 
ten million rivets (which we estimate would, if laid end to end, 
reach approximately 283 miles) that fasten her plates, bulkheads and 
structural parts tight and firm against the destructive forces of time, 
severe service and storms. The tremendously important cargoes she 
carries and the need for continuous high speeds, makes it doubly im- | 
portant that all items—from the mighty turbines to the sturdy rivets— / 
fulfill their particular functions. 


American Institute of Bolt, Nut and Rivet Manufacture 
1550 Hanna Building - Cleveland 15, Ohio 





We shall be glad to 
place your name on 
the list to receive, 
free, copies of the 
informative bulletin 
FASTENERS, issued 
at regular intervals. 





@ SEARCHRAY is a new, 
compact inspection tool that enables you 
to examine internally plastics, light metals, 
rubber, ceramics and other materials; to 
inspect castings, parts, assemblies and sub- 
assemblies; to locate hidden flaws and 
imperfections; to check on production and 
improve it; to correct defects in structure 
and assembly before production begins; 
to improve your product, cut costs and 
strengthen your competitive situation. 


Shockproof, rayproof, portable and self- 
contained, Searchray gives industry all the 
benefits of X-Ray inspection without the 
expense and inconvenience of a special 
lead-lined room and an X-Ray technician. 
Even an unskilled operator can learn to 
use it in a few minutes. 


In short, Searchray is a new “Shandy 
man” for industry — equally valuable on 
the assembly line or in the industrial labo- 
ratory as a check on production methods. 
80 kilovolts enable the smaller, portable 
unit, Searchray 80, to see through the 
lighter metals, plastics, and other light 


materials and parts. For heavier duty, 
Searchray 150 is recommended, especially 
where exacting X-Ray photographs are 


required, 


Modernize your production by putting 
Searchray to work in your plant. Let us 
tell you how Searchray and other NorELco 
electronic products can help you. 


For Our Armed Forces we make Quartz 
Oscillator Plates; Amplifier, Transmitting, 
Rectifier and Cathode Ray Tubes for land, 
sea and air-borne communications equipment. 


For Our War Industries we make X-Ray 
Diffraction Apparatus; Electronic Tempera- 
ture Indicators; Direct Reading Frequency 
Meters; Electronic Measuring Instruments; 
High Frequency Heating Equipment; Tung- 
sten and Molybdenum in powder, rod, wire 
and sheet form; Tungsten Alloys; Fine Wire 
of practically all drawable metals and alloys: 
bare, plated and enameled; Diamond Dies. 


And for Victory we say: Buy More War Bonds. 


For radiographic work on heavier materials 
Searchray 150, 150 KvP, is recommended. 


Se TY 


Or Ee CO ELECTRONIC PRODUCTS by 


NORTH AMERICAN PHILIPS COMPANY, INC. 


Executive Offices: 100 East 42nd Street, New York 17, New York 
Factories in Dobbs Ferry, N. Y.; Mt. Vernon, N.Y. (Metalix Div.) ; Lewiston, Me. (Elmet Div.) 
Represented in Canada by Electrical Trading Company, Ltd., Sun Life Building, Montreal 


74 


Searchray 
photograph 
of plastic 
high tension 
insulator showing flaw 
due to improper curing, 
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Here’s just one of the many 
special bellows problems the de- 
signer of a certain aircraft instru- 
ment turned over to Clifford at 
the start of the war. 


Weight and dimensional limi- 
tations written into the specifi- 
cations by the United States 
Army Air Forces could not be 
exceeded by a hair. Yet, the 
minimum number of cycles of the 
bellows in actual “‘break-down”’ 
tests under severe operating pres- 
sure, shock and travel had to be 
greater than the life expectancy 


of any existing bellows of com- 
parable size. 


Clifford engineered a special 
Hydron bellows which met the 
small-space and long-life require- 
ments by: (1) developing a unique 
metal-working procedure, (2) de- 
signing a bellows with differently 
proportioned convolutions from 
those of conventional bellows. 


For nearly two years, this 
Clifford Hydron bellows assembly 
has been in daily production... 
has helped save the lives of 
countless Army fliers. 


FOR BELLOWS FACTS—COME TO CLIFFORD FIRST 


First to produce hydraulically-formed bellows for industry, Clifford 
still ranks first in engineering them to fit exacting applications. 
Equipped to produce Hydron bellows in complete assemblies... 
soldering, evacuating, thermostatic filling and testing... Clifford 
can save you time and expense by giving you vital facts before you 
decide on your final design. An early conference with a Clifford 
engineer entails no expense or obligation. 


CLIFFORD MANUFACTURING COMPANY 


CLIFFORD 


First with the Facts on Hy- 
draulically-formed Bellows 


HYDRON 


568 E. FIRST STREET, BOSTON 27, MASS. 


Please send me a free copy of your 44-page Hydron Bellows Data Book. 
I am interested in the applications checked. 


0 Air conditioners - unit 

0 Air conditioning systems 

0 Aircraft 

©) Carburetor altimeter controls 
0 Engine thermostats 

0 Gasoline valves 

C) High pressure steam devices 
0 Hot water heaters 

OC Instruments 

Remote and direct control of 
temperature and pressure 


0 Kilns & ovens — industrial 
2 Oil heating systems 

0 Oxygen flow indicators 

0 Oxygen regulators 

DC Process controls 

OC Refrigerating systems 

0 Refrigerator controls 

0 Refrigerator switches 

0 Stoves & ovens — commercial 
0 Stoves & ovens — domestic 
0) Supercharger controls 














- 


aaeh @ 


| 
Feather- weight. . . the First All- 
Aluminum Aircraft Oil Coolers 


Other applications 
NAME.. 
COMPANY 
ADDRESS 


and Coolant Radiators... Made 
| with Hydron Tubing... Brazed 
1 by Clifford’s Patented Method. 





= 
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EVERY MATERIAL HAS ITS PLACE... 


FOR MANY PRODUCTS PORCELAIN s BEST. 


‘A great deal has been told about the application of.all kinds of 
Porcelain shapes. There are some applications for which no other 
material is suited as well as Porcelain. 

Time has proved to designers and engineers that for many 
products PORCELAIN IS BEST. 

Illustrated are a few of the many, many varieties of shapes, 
molded in Porcelain, to meet special requirements. The primary 
advantages are: resistance to corrosion, acids, thermal shock, 
arcing; high insulation value; permanence; mechanical accuracy. 

Any of the companies listed below will be glad to experiment 
with you, on new designs, or new applications of Porcelain. How- 
ever, if your precise needs are known, Porcelain can go to work 
for you, promptly. 

There is no long delay or expensive wait for component parts. 
Quality, uniformity and economy are all factors that have resulted 
in the extended use of Porcelain. y 


Fortify your New Products 
with Time-Tested Insulation 


SC) UCC OTT AULD ea 
ELECTRICAL PORCELAIN. SECTION 


NATIONAL 
ELECTRICAL 
MANUFACTURERS 
ASSOCIATION 


THE AKRON PORCELAIN CO. 
3000 CORRY AVE., AKRON 14, OHIO 


THE CERAMIC SPECIALTIES CO. 


444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 


THE COLONIAL INSULATOR CO. 
937 GRANT STREET, AKRON 11, OHIO 


ILLINOIS ELECTRIC PORCELAIN CO. 
P. ©. BOX 272, MACOMB, ILL. 


KNOX PORCELAIN CORP. 


KNOXVILLE 1, TENN. 


THE LOUTHAN MANUFACTURING CO. 


2000 HARVEY AVE., EAST LIVERPOOL, OHIO 


PORCELAIN PRODUCTS, INC. 
1241 WEST FRONT STREET, FINDLAY, OHIO 


SQUARE D COMPANY 


6060 RIVARD STREET, DETROIT 11, MICH. 


THE STAR PORCELAIN CO. 


71 MUIRHEAD AVE., TRENTON 9, N. J. 


THE UNIVERSAL CLAY PRODUCTS CO. 
1501 E. FIRST STREET, SANDUSKY, OHIO 
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provide tight, 
compact insulation 


surfaces 


F you have the problem of insulating irregular surfaces such 

as transformer windings, bus bars and terminals, cable 
mds, conductor splices, etc., Vartex Seamless Bias Tapes 
movide a quick, easy solution. Besides a high resistance to 
moisture, acids, alkalis, and lubricating oils, they fit snugly 
nnd compactly around irregular surfaces. Vartex Varnished 
apes possess high dielectric and mechanical strength. Tech- 


ical literature available on request. 


‘NEW JERSEY WOOD 
TINISHING COMPANY 


Electrical Insulation Department 


(00DBRIDGE, NEW JERSEY 


THE PEAK OF QUALITY 
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WITH THE UDYLITE-MALLORY RECTOPLATER AND THE 
UDYLITE BARREL ...an “engineered” plating combination 


' Twelve full volts of plating current, at the tank, all 
the time. No costly, current robbing bus system. No 
danger of power sag or burning. Big savings in 
operating and installation costs. THESE are a few of 
the advantages of this self-contained, “matched” 
plating combination. 


The increased current density of this combination, 
plus refinements in design and solution by Udylite 
engineers and electrochemists, cut plating time 
aplenty. 


The Rectoplater has long been recognized as THE 


compact, economical source of ‘‘on the spot” plating 
current—a unit easily located where needed. Now 
“matched” by precise mechanical, chemical and 
electrical engineering with other Udylite equipment, 
you have a combination hard to beat. 


This is just another example of Udylite’s leadership 
in the development of finer metal finishing equip- 
ment and a better way of doing the job. Udylite’s 
staff of capable engineers and electro-chemists 


is at your service. Your inquiries will be efficiently 
handled. 


. 
Da 


1651 E. Grand Blvd., Detroit 11, Mich. 
Long Island City 1. N. Y. 
11-16 44th Drive 


Chicago 12 
1943 Walnut Street 


Cleveland 3 
4408 Carnegie Ave. 
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WHITAKER 


has the experience and facilities to produce 


* WIRING HARNESSES * BONDING JUMPERS 
* CABLE ASSEMBLIES * AIRCRAFT and RADIO CABLE PRODUCTS 


Roll up your blueprints and specifications 


—dictate a letter outlining your needs— 
and dispatch your wiring problem to the 
nearest Whitaker plant. We welcome in- 
quiries covering either war-time or post- 
war production ... Backed by a quarter of 
a century of specialized experience pro- 
ducing wire and cable products, Whitaker 
has the facilities for large-scale production 


—plus the ability and “know-how” for 


quickly turning out cable assemblies to 
meet rigid specifications. 

In addition to an engineered wiring 
service, Whitaker also offers a quality line 
of standard cable products. There will be 
no obligation involved in your getting the 


facts, so why not write today! 


WHITAKER CABLE CORPORATION 


(Formerly Whitaker Battery Supply Company) 
Kansas City, Mo. - St. Joseph, Mo. - Philadelphia - Oakland 
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Tt2 often the method & 


UPSETTING — one Colt fer second 





ECLA 


FEED STOCK Ist UPSET 2nd UPSET TRIM HEXAGON POINT & FACE THREAD 


MILLING — one Colt per minute 





Rough form head and break down Semi-finish form and chamfer on head 
and rough turn part way 


| 





FEED STOCK ia : bo: | L THREAD 
PS \ By 4 ‘ . 


Form washer face, finish form shoulder Cut off 
under head, point and face end (Threading is an additional operation 
to above) 








OF MAKING A BOLT ..... THAT 
MEANS THE DIFFERENCE BETWEEN 
DELAY AND PROMPT DELIVERIES 





@ You can get this bolt, made by either 
method shown, in any quantity, from 
Lamson & Sessions. 


Let us see what happens when you make a comparison 
of the manufacturing methods by which you may have 


your bolts made. 


If we mak» this bolt by milling, you are going to tie 
up a highly skilled machine operator and his machine 
—both of which could be better employed making 
some vital part that can only be made by milling. If we 
make this bolt on bolt-making machinery, the process 
of upsetting requires less personal attention of a 


skilled operator, manufacture being almost automatic. 


If we make this bolt by milling, each operation con- 
sists of removing metal—one of the slowest and most 
expensive processes. If we make this bolt by upset- 
ting, we remove no metal except when the bolt head is 
trimmed hexagon. Upsetting, therefore, obviously 
conserves materials and saves valuable time, equip- 


ment and manpower. 


If we make this bolt by milling, good practice should 
produce a completed bolt in ove minute. By upsetting, 
production of one bolt takes less than one second! 


Now let’s summarize the foregoing considerations. 


If milled from the bar—you need a greater allotment 
of material; you need more highly skilled labor; you tie 
up use of machine tools of which critical shortages still 
exist; you scrap one-half or more of the raw material you 
require; you double, triple, or quadruple the time re- 


quired to fill the order. 


If produced by upsetting—you need less than half as 
much raw material; you need fewer skilled operators; 
you release man-power and machine tools for other pur- 
poses; you have a negligible scrap loss; you cut time for 
production by 50% to 75% or more—and get earlier 


delivery! 


But this is not the final advantage in having your bolts 
made by the upsetting method! Upsetting produces a 
better bolt than can be made by any other method! Ask 


for further information on this subject. It’s covered in 



































the books we offer you in the coupon below, 


THE LAMSON & SESSIONS COMPANY, General Offices, Cleveland 0. 





“BOLTS, NUTS & SCREWS” — 1944 REVISION, Cloth bound, Limited 
edition, 180 pages of technical, practical information. Sent prepaid for 
$1.00—cash or check must accompany your order. 

“BOLTS ARE IMPORTANT !"’— 24-page booklet of currently usetul informa- 
tion for buyers of headed and threaded products, and describing Lamson 
& Sessions’ specialty fastenings which have wide industrial applications 
now—and in the post-war period. Sent gratis. 

“THE LAMSON BLUE BOOK’’— is our standard Catalog of standard prod- 
ucts excepting our Aircraft products. sent gratis 

“SIMPLIFIED STOCK LIST’’— Of bolts, nuts and screws, conforming to 
latest revisions of the Office of Price Administration, and of great value 
in showing you in what ratio quantities of various standard products 
are kept in stock for deliveries, by your j obbers and in our own (and 
other bolt manufacturers’) warehouse stocks. Sent gratis. 


\-——-HERE’S A COUPON FOR YOUR CONVENIENCE- ——— 


THE LAMSON & SESSIONS COMPANY + 1971 West 85th Street + Cleveland 2, Ohio 


Please send us F) Lamson Blue Book [ Bolts, Nuts & Screws ($1.00) 
C2 Bolts are Important! [F) Simplified Stock Sizes 


Name of Individual Title or Kind of Work 


Employed by (Name of Company) 


Street Address 


City and State 4 No. 1899—Copyright 1914-—The Lamson & Sessions Co. 
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CRONAME 


ELECTRONIC UNITS 
RADIO RECEIVERS 
INSTRUMENT HOUSINGS 
AND CLOCKS 


CROWE NAME PLATE and MANUFACTURING CO. 


3701 RAVENSWOOD AVENUE CHICAGO 13, ILLINOIS 
4 0 YEARS EXPERAECHCE 1 N FINE METALCRAFT 
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Here’s how positive protec- 
tion is built in Deltabeston 
Radio Hook-Up Wires: 


1. Tinned Copper 
Conductor — 
Flexible, accu- 
rately centered in 
the applied insu- 
lation. 


2. Synthetic Res- 
in — Provides 
high dielectric 
strength and great 
resistance to heat 
and moisture. 


3. Lacquered 
Cotton Braid — 
Makes a smooth 
hard finish with 
high resistance to 
oil, grease, and 
gasoline. 


kk 


I 


Deltabeston Radio Hook-Up Wire is designed for instal- 
lation in electronic, radio and communication instru- 
ments. While it is widely used in aircraft communica- 
tion systems, it is also well suited for electrical measur- 
ing instruments, ground communications and other 
closely associated applications. 


Deltabeston is light in weight, flexible and small in 
diameter. Sizes range from 22 through 6 but larger wires 
can be supplied. It is constructed in both low- and high- 
tension types. It can be also supplied with a tinned 
copper wire shield in either type. Twenty-one standard 
braid patterns are available and others can be made to 
satisfy customers’ individual requirements. 


For additional information write to section Y-645-12, Appli- 
ance and Merchandise Dept., General Electric Co., Bridgeport, 
Connecticut. Deltabeston Wires and Cables are distributed 
nationally by Graybar Electric Co., G-E Supply Corp., and 
other General Electric Merchandise Distributors. 


Hear the General Electric radio program: BUY 
“The G-E All Girl Orchestra” Sunday 10 
P.M., EWT, NBC; “The World Today” WAR B ON Ds 
Nout every weekday 6:45 P.M., EWT, 
BS. 





A NEW PICTURE OF 
Your ELECTRICAL 
CONTACT LABORATORY 


Every alert design engineer knows that electrical contacts are 
usually the critical phase in the development of an electrical 
device—knows the intolerable irritations of weeks of ‘“‘cut and try” 
—knows what it is to have long, painstaking tests put to naught 
because contacts failed. 

But there is a simple, practical, quick way: Use the Fansteel 
laboratory as if it were your own. At your disposal is the experi- 
ence of the entire Fansteel-technical staff, and modern facilities 
for electrical contact testing which will short-cut your develop- 
ment work from the model stage clear through to mass production. 


An inquiry to Fansteel costs nothing and may eliminate weary 
months of costly experiment. 


“THERE'S a lot of useful 
information in this book, 
“Fansteel Electrical Contacts 
—An Engineer's Handbook”’. 
Ask for a copy. 


; my) VI ‘ai eT A eal 


al) NORTH CHICAGO®> - ILLINOIS: 


SRAMCH OFFICES IN 
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What's a .50 calibre cartridge link 
sot to offer for the future? 


IMPLY this—it offers a definite 
promise of greater efficiency, 
greater durability and better per- 
formance in all peacetime products 
made of American Quality Cold 


Rolled Strip. 


That seems like a large order, but 
in these war years we've learned a 
lot of new things about making cold 
tolled strip steel. For example, the 
exacting specifications set up by 
Uncle Sam for these cartridge belt 
links has called for unusual metal- 
lurgical knowledge and technical 
skill. The enormous tonnages in- 
volved have required manufacturing 
facilities far beyond the ordinary. 


These links that tie the bullets to- 


gether must race through a .50 
calibre machine gun at the rate of 
800 shots a minute. The gun will jam 
unless each link is uniformly perfect. 
That unfailing uniformity has to 
start with the steel strip from which 
those links are made. 


Every pound of American Quality 
Cold Rolled Strip we furnish for bul- 
let links must be within very close 
tolerances in chemical analysis, struc- 
ture, dimensions, finish and straight- 
ness. Otherwise, subsequent forming 
operations and heat-treating would 
fail to produce perfect links. 

To impart perfect workability, the 
steel for these links is bright annealed 
in furnaces of special and improved 


AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


UNITED STATES STEEL 
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design. Thus, the fabricator can set 
his dies and machinery for top-speed 
production with full confidence of 
getting the precise results desired. 


Fabricators have done an out- 
standing job in producing so many of 
these links so quickly. It has been our 
privilege to supply most of the fabri- 
cators with American Quality Cold 
Rolled Strip Steel. Its ability to fit 
new and unusual requirements will 
serve you well in your “Products of 
Tomorrow.” 





IMMEDIATE 
DELIVERY 


Fiberglas Tapes are available in all standard widths and thicknesses. 


Fiberglas Braided Sleevings 


Fiberglas Tying Cords both treated and untreated. 


OTHER IMC PRODUCTS 


Macallen Mica Products — Vartex Varnished A few of the many types of Fiberglas fabricated materials, including 
Cloth and Tapes—Varslot Combination Slot In- varnished Fiberglas cloths and tapes, and varnished and saturated 
sulation—Varnished Silk and Paper—Fiberglas tubings; Fiberglas-mica combinations and Fiberglas laminated sheets. 
Electrical Insulation—Manning Insulating Papers 

and Press Boards—Pedigree Varnishes—Dieflex 

Varnished Tubings and Saturated Sleevings of 

Cotton and Fiberglas— National Hard Fibre and 

Fishpaper—Phenolite Bakelite— Adhesive Tapes 

—Asbestos Woven Tapes and Sleevings—Cotton 

Tapes, Webbings, and Sleevings—Wood Slot 

Wedges. 


INSULATION MANUFACTURERS CORPORATION 


*& CHICAGO 6 © 565 West Washington Blvd. fe 8 nian eee 


* CLEVELAND 14 © 1005 Leader Building eens 
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SOME THINGS THAT ARE JUST AHEAD 
IN HEAVY DUTY PRODUCT DESIGN 


IF YOU ARE DESIGNING 
AN INDUCTION HEATING PRODUCT __. 


WHY AIRCRAFT MOTORS MUST BE SPECIAL 


IMPROVED PICTORIAL METHODS 
SPEED IDEAS TO PRODUCTION 


OUTSTANDING PRODUCT DEVELOPMENTS 


ELECTRONICS ENABLES TIMING BY CYCLES 
IN PLACE OF SECONDS. 


17902 Flamingo Ave. 
Cleveland 11, Ohio. 





WASHINGTON SAYS 


WARTIME DIALS AND INDICATORS 
REQUIRE ALTERNATE MATERIALS 


YOU MAY AGREE OR DIFFER . 


ATTENTION-FREE BEARINGS 
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New Materials and Parts 136 
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What Men and Companies 
Are Doing : 
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Electrical Manufacturing Advertisers........... 309 


In FUTURE 


Isolating Vibration Within the 
Plane. Aircraft offer a must for the 
successful suppression of periodic vi- 
bration both in the interests of points of 
origin and of reception. Skillful engi- 
neering plus materials of the desired 
characteristics do the trick. 


Future Prospects in Extruded 
Light Metals. That vast capacity to 
produce that lies behind wartime de- 
velopments in magnesium and alumi- 
num will ultimately make itself felt in 
the broader specification of such alloys 


within products of various kinds. One 
of the more exciting possibilities has to 
do with extruded sections which may 
be used by lengths or by cross sections. 


Some War-Learned Lessons in 
Regard to Motors and Controls. 
Based upon experience in combat and 
under general operating conditions of 
notable adversity there can be drawn 
very specific conclusions as to ways in 
which motors and controls may be 
further improved and better adapted 
to the world of tomorrow. 








COMPLEXITY 


—59% LESS LABOR REQUIRED THRU THE USE OF 
3 ZINC ALLOY DIE CASTINGS IN THIS DRILL 


Zinc alloy die castings are solving many of today’s 
labor shortage problems. For example, by redesigning 
this electric drill to utilize 3 zinc alloy die castings, a 
saving of 59% in machining labor was effected over the 
former material and method of manufacture. In dollars 
and cents, the overall cost of these 3 parts was reduced 
46% —a major contribution in producing the lowest 
priced guglity 2” electric drill now on the market. 

Complexity of design presents the opportunity for 
these labor and cost savings. Consider, for instance, that 
the assembly elements are now integrally cast in the 
one-piece combined motor housing and handle (fore- 
ground). Imagine the number of operations which 
would be required to turn out the equivalent of this 
part by any other method of production! 


Economy of production is only one of the reasons why 
die castings of zinc alloy are the most widely used under 
normal conditions. Every die casting company is 
equipped to make zinc alloy die castings, and will be glad 
to tell you about their many physical advantages —ot 
write to The New Jersey Zinc Company, 160 Front 
Street, New York 7, New York. 


FOR DIE CASTING ALLOYS 


The Research was done, the Alloys were developed, and most Die Castings are specified with 


HORSE HEAD SPECIAL (nitccm avai) ZINC 
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For Little Fellows Only 





TAFF instructions by the War Production Board bring 
S a technical freedom to certain manufacturers of various kinds 
of products for civilian use to resume such activities. There 
must be no interference with military needs, of course. Again, no 
materials are provided for such production. But the door is 
opened. Specifically, the current edict permitting fabrication of 
things for people relates to those plants in critical labor areas whose 
total employment will not exceed 50 persons and those located 
elsewhere requiring no more than 100 workers. All others remain 
firmly locked within wartime restrictions. 


As with the planned restoration of production for electric 
irons, first announced for 2,000,000 units, slashed to 200,000 and 
later raised to 926,000, major companies are placed time-wise and 
opportunity-wise at a disadvantage for the benefit of the little 
fellow. In fact, what is primarily disturbing is that organizations 
which have not been factors in specific product classifications are 
given the chance to go ahead while those who have already estab- 
lished material, production and distribution economies and working 
knowledge are not permitted to use them. 


Perhaps it all goes back to the idea that bigness in itself is 
wicked and should be penalized wherever possible. Without exhibit- 
ing the slightest bias as between large and small enterprises, 
assuredly we of ELECTRICAL MANUFACTURING have none, it is 
pertinent to observe that opportunities should accrue to alertness, 
resourcefulness and imagination, wherever they are found. To 
preferentially make entrance into a new field easier for those who 
have had no specific experience therein or for others merely because 


“4 they are small is certainly discriminatory. 
y 4S 

lad 

- WHAT IF THE PLAN EXTENDS? 


SSUMING that the order means what it says, and sometimes 
these regulatory dispensations do not, the easing of controls 
may have some extraordinary influences upon the product building 
economy. Will the purchaser benefit? Will materials be conserved? 
Will progress be encouraged ? 











The problems of reconversion are sufficiently acute for all 
enterprises, large or small, that whatever is done to facilitate the 
_changeover should lend encouragement as well as specific action 
to each one upon an equitable basis. 
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Some Things That Are Just Ahea@ 


BY HERBERT ROSENGREN 
INDUSTRIAL DESIGNER 


HERE is something characteristically American 

in the present attitude of a people now locked in 

a desperate war for survival, concentrating their 
ingenuity and resourcefulness upon the creation and 
production of war materials, and at the same time 
dreaming and actually planning the postwar world. As 
William S. Knudson, director of production, War De- 
partment, commenting on postwar planners, says “I 
always thought you shouldn’t sell the hide until after 
vou shot the bear.” However, we live in the future. 


That there will be a tomorrow is never 
debatable—the only questions at stake 
are what kind and for whom. That is 
where the engineer-designer comes in 
with products to satisfy the accept- 
ances of later-day buyers. So, says 
Industrial Designer Rosengren, with 
quite as much and as long sustained 
experience in the heavy duty field as 
any of his contemporaries can claim, 
“. . . There is a new, hard beauty in 
these machines for war and this should 
be preserved.. If we do so, it will do a 
great deal to discourage ‘styling’ of a 
superfluous kind.” 


The armchair optimist will contend that if you place 
the facts of present war production alongside the esti- 
mated requirements of peace you should get a reason- 
ably accurate picture of the postwar economy ; and it 
looks good. Were it not for the stubborn inconsistencies 
and unpredictable preferences of the average consumer 
(and there is no accounting for tastes) it would be pos- 
sible to submit such a picture at this time. The fact is 
that the blueprint for a postwar world cannot be ac- 
curately drawn today; but, in spite of this, plans are 
being drawn and chances are in favor of the commit 
ments being upheld. Americans may have been’ sold a 
live ‘bear hide,’ but I would say we have the bear cor- 
nered and it looks like the bear and not the public is 
going to get skinned. 

At present, there is an undercurrent of resentment on 
the part of industry that this dream world is being pub- 
licised as an accomplished fact, that new models of post- 
war products have been secretly designed and are prac- 


aA a tools can well reflect their strength and the 

hard service involved in the jobs that they have to 

-do. Here is a group of machines now well on the way to 
postwar reality. 
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ically ready for delivery once the war is ended. So we 
re warned that the first postwar models will be essen- 
ally 1940 designs in all products. We are in the posi- 
jon of a child who is encouraged to believe in Santa 
Claus (and we all do have implicit faith in the potential 
nagic of modern industry) and yet constrained to ex- 
sect nothing that Papa cannot produce. 

We find ourselves showered with promises in the 
jrm of airbrush drawings from advertising depart- 
wents, and warnings from shop men to expect nothing 
ew for quite some time. The true answer probably 
is somewhere in between. I do not expect to see 
manufacturers whose war commitments are com- 
pleted sit idly by waiting for competitors to catch 
up so that they can all have an even start in post- 
war markets. We are told that planning and controls, 
applied during the war, will have to continue in peace 
time, and taper off toward the return to normal. Many 
think these controls can never be entirely relinquished. 
This restraint may condition the fulfillment of promises, 
jut industry unleashed will certainly meet the challenge. 

In face of these conflicting opinions as to when the 
wstwar designs will be available there is one definitely 
«tablished fact, and that is that modern design is and 
vill be an integral part of our industrial theme. There 
sno longer any doubt about the value of modern de- 
ign, or its complete acceptance by the public. The 
‘throw-backs” to a primitive industrial society for 
‘style’ in contemporary products will be fewer. The 
«scapism based on the idea that a workman wants to 
iorget the twentieth century, and the factory, when he 
mes home by surrounding himself with machine-made 
wtiques is in fact an indictment of our industrial sys- 
im, but not necessarily a refutation of it. Modern de- 
ign can harmonize our domestic as well as our indus- 
ial environment, for work and relaxation, and yet 
tain the solid and honest logic of twentieth century. 

As Americans we have fumbled and borrowed to find 
wsthetic expression for our native genius and vitality. 
Not far removed from the pioneering phase of any of 
wur achievements, industrial and cultural, we have been, 
iia sense, apologetic for our artistic clumsiness, and 
i¢have spread a thin coat of European veneer over our 
lative abilities. We borrowed the architectural styles 
ot our public buildings, which should reflect the people 
‘a whole, and in our homes we have incorporated a 
‘range assortment of period influences; all of which 
’ borrowed elegance. 

As soon as we had surpluses we tried to get fancy, 
ad in so doing lost some of our native integrity. ° The 
est design thus far in America has been honest and 
welul. We have been fancy everywhere except in our 
industrial development ; here the discipline of function, 
cost, has kept our feet on the ground. And here 
todern design was born, a legitimate child of honest 
iid frugal parents, 

lt is interesting to note to what extent the twentieth 
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PECIALIZED equipment has done much to make the 

bakery field one of efficient operations. These new 

dough mixers and dividers, part of a larger machine 
group, reflect their production functions. 


century world is indebted to American inventive genius, 
whether a full-fledged creative entity as is the incandes- 
cent lamp, or the invention of processes and methods 
and the perfection of technological components of an 
existing art. 

The list of native American inventions includes the 
telegraph, telephone, the reaper, the vulcanizing of rub- 
ber, the incandescent lamp, phonograph, motion pic- 
tures, the radio ‘tube, and the airplane; vast interlock- 
ing industries have been built upon each of these. They 
were all, with few exceptions, products of the “garret in- 
ventor,” a combination of seer, scientist, and baling- 
wire mechanic working mostly alone and obscure, 
usually in poverty, and often held in mild contempt 
until fortune smiled on them. They were not an in- 
tegral part of the industrial system, even though em- 
pires were later built upon their creative efforts. 
Today the pure “inspired” type of invention is in 
large part giving way to technology which might 
be called the “Science” of invention, in which a sys- 
tematic analysis of materials and processes is conducted 
with relation to a specific problem. In other words 
the intention is to “invent on schedule” by directed 
search and procedure. This new concept has been 
nurtured in America and is proving extremely effective. 
It is all a part of the twentieth century emphasis on 
directing manpower, and brainpower, toward visible 
goals. True, luck and happenstance are elements which 
cannot be entirely ignored, but this controlled dream- 
ing and planning is consistent with a higher intelligence 
on the part of man in dominating his environment in 
the postwar world. 

In looking back on the early pioneering phase of 
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American invention from the perspective of today more 
important than any mechanical device invented during 
the nineteenth century was the contribution of Eli 
Whitney, whose prophetic and revolutionary theory of 
“interchangeable parts’ has become the cornerstone of 
modern industry. The story is told that El Whitney 
dumbfounded officialdom in Washington during the 
Civil War by appearing before a harassed equivalent 
of our present WPB with several sacks full of gun 
parts. These he dumped on a table in piles of identical 
parts and selecting the parts at random from each pile 
proceeded to assemble guns. This violated the ancient 
art of the gunsmith who slowly and painstakingly whit- 
tled and fitted each gun in his own way. Thus a new 
manufacturing technique, in a sense, ended the age of 
individual masterpieces. ¥ 

Today we have accepted the theory of interchange- 
able parts as a fundamental design and manufacturing 
procedure, and we shall see it carried on to greater ef- 
fectiveness in postwar products. We do not want to 
rely on handicraft; we prefer a system of technological 
controls whereby the quality and uniformity of a prod- 
uct does not depend on the integrity and temperament 
of the individual craftsman. The Monday morning 
hangover of a Los Angeles aeroplane factory employee 
should not come to light three months later over Berlin. 

This theory of interchangeable parts, and its many 
present-day refinements also influences design. Machine- 
made products are designed differently than hand-made 
products. The former are designed to suit the machines 
which will make them; they are also designed to fit the 
purse of those who will buy them. This makes for im- 
personal treatment of design, usually for simplicity. 

That prewar modern design was essentially good is 
evident in the fact that the war, which could have been 
a logical stopping point for a “period” of design, has 
not deflected us away from it. Suppose that prewar 
design had been burdened with superfluities, or had 
depended on gross ornamentation as a part of its theme; 
then the war, with restriction of materials and man- 
power would have stripped off the non-essentials in 
returning to bare function. 

Today we are denied chromium and nickel trims on 
many metal products, but in the main the design has 
not.suffered, in fact it has been improved by our having 
to rely on form and not surface. True, the so-called 
Victory products were a real compromise with prewar 
quality in most products, but it was a structural modi- 
fication based on the use of substitute materials, and 
these products were presented frankly as war products. 
| doubt that many Victory models will become estab- 
lished during the war as a valid substitute for quality, 
unless there is a basis for the substitution in the in- 
genious use of old, or the application of new materials 
which are actually superior. An example of this is to 
be found in the use of the spatter finish of machine 
tools, devised as a short-cut in finishing a war product, 
it may well remain as an improvement over the old 
expensive built-up finishes. I believe it is safe to as- 
sume that our faith in the value of quality has not 
been undermined by war-time compromises. 

Providing the postwar world with modern prod- 
ucts will be the key burden of productive machinery. 
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The reason is that any attempt to radically readjus 
wage scales downward will dislocate the existing 
economy and destroy the imminent potentialities 
of a better postwar world. Therefore the answer 
seems to lie in increased productiveness of machines, i 
lower unit cost and all without a too violent readjust 
ment of the whole labor picture. The machine and an 
unemotional technology remain the only flexible lin! 
in a taut chain composed of men, money and materials 

Machine tools are always in the vanguard of changes 
they were first to adapt themselves to the changeover 
from peace to war. Reconversion is under way, an 
new designs intended to fit into the peacetime pictur 
are on the drafting boards and in development stages 
And why not? No one ever missed the boat by being 
there ahead of time. 

It is axiomatic in the machine tool field that a ma 
chine is purchased on savings. Some machine tool met 
say that the only way to return to prewar cost bracket 
lies in the increased perfection of machine tools. Thi 
is an over-simplified solution, though highly desirable 
Here again we must fall back upon the ingenuity 0 
the men who are the backbone of an industry which 
turn is called upon to perform the feats of an Atlas 1 
sustaining an entire system. Perhaps technology wil 
serve as the handle by which industry can lift itself by 
its bootstraps. At any rate there is evidence that ne 
refinements in the field of machine tools will help. 

Labor may demand a 6-hour day with earning powel 
on a par with the 8-hour day. This means fewer mat 
hours per product in order to maintain price bracket 
consistent with that earning power. It is said that: 
prewar automobile which sold for $1200 would hav4 
to sell for $1800 if present relationships remained 
Machine tool technology may bridge this gap; it is bein 
called on to do so, 

The picture has changed somewhat from the tm 
when labor cost was a loose and flexible element 1! 
the manufacturing process. Wages will have to be a! 
justed but the prospect of labor taking up all the sla¢ 
is remote because of its present strong position at 
uncompromising attitude. Man hours per product cal 
be reduced by increasing the number of machines tende 
by one operator, providing there is no overloading ° 
the operator. New knowledge about the relationsh'} 
of “fatigue curves” to productiveness can help mak¢ 
this adjustment reasonable. On the other hand sem! 
automatic or completely automatic machines, which ca! 
discount the human element somewhat, are comple 
and expensive in proportion to their self-sufficiency. 

Some manufacturers say they cannot pay for moder 
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ea is one of the bright promises of to- 
morrow. This integrated group of facilities consti- 


Sy Il tutes one manufacturer’s planning. Illustrated are the 
ust producer's desk, microphone boom and dolly, transmitter 
dar control desk and camera on self-propelled dolly. 











quipment on a 40-hour week. Two shifts of 6 to 8 
jours each may be the answer. Since the science of 
hunan relations is not as highly developed as the sci- 
nce of mechanics, it seems safer to make greater de- 
mands of machines than of the operators. This may 
dute the contention that machine tool builders, by 
ieit brilliant contribution to war production problems, 
have worked themselves out of post-war business. 

lt appears obvious that industry will emerge from a 
titical war period into an equally critical peace, with 
lemands for adjustment on all sides. However, there 


able re compensating factors ; new skills have been acquired, 
Y “Giihers perfected during this war, and the final result 
hin may well work toward great public benefit. For in- 
'S tance the high standards set by army and navy work 
Wave in many cases raised the general level of quality 
f by workmanship; they have posed problems in technique 
"“@ivhich only sweat and skill could and did solve. New 

machines, devices and processes were created to meet 
Wiese rigorous war requirements and these tools and 
mails can be directed toward solving the problems of 
ket vilian production. Men and women trained to 
‘at @meet the precision requirements of war aircraft, 
“7 guns and instruments can certainly turn out better 
ne’ 


““@tousehold appliances, motor cars and other civilian 
elgoods. Admitting that there is room for foreboding 
aul gloom when one contemplates the unknown post- 





"var situation one cannot ignore the fact that industry 
. tas been developed to an incredible degree and that 
Bpuilions of skilled and disciplined men and women 
lacMian meet this challenge. The appeal must be reason- 
am@@ible and honest. 

“i Not many years ago Charles F. Kettering was plead- 
deine the case of research with eloquence and conviction. 
§ BBile was urging industry to look inward on itself, find 
shi solved problems and solve them. He tried to whip 
ia“) enthusiasm and faith in the future, to arouse the 
Cm BR tative imagination of engineers and scientists. He 
re made a distinction between “labor-saving” and “labor- 
PBA atine” inventions; he urged that time and money be 





livested in labor-creating developments in order to 
‘abilize the economy and remove the bugbear of de- 
Mession. This meant that someone, industry itself 
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perhaps, should put hard cash into dreams with only 
faith and not guarantees to back them up. The present 
war created just such .a researcher's paradise. The 
researcher has come into his own, and on his own terms. 
The investment has been staggering and it is too early 
to attempt to measure the savings. 

Perhaps there is good reason to hope that peace will 
open up a new and better era for all.mankind; not that 
war is good but, as bad as it is, its byproducts are of 
great value. At any rate insofar.as design is concerned, 
the research conducted with regard to materials and 
processes, the planning and experimentation carried on 
during this war will be an influence for years to come. 

Modern industrial design is relatively new, not more 
than 15 years old‘as commonly applied to consumer and 
industrial products and equipment. Its origins are 
somewhat obscure; the concept of “eye appeal’ in 
products is not revolutionary in itself, for handicrafts 
have placed great emphasis on this phase of design for 
centuries. In fact there has been a great deal of over 
emphasis where essential function was smothered under 
excrescences of fanciness. With the advent of the in- 
dustrial age machine crafts borrowed directly from 
existing handicrafts for appearance and style. The 
venerable engine lathe, one of the old iron horses of 
machine tool history, actually wore a fringe of Greek 
egg-and-dart design around the bed, and its legs could 
have graced a nineteenth century drawing room. Mod- 
ern industrial design is essentially the application of 
good taste to machine-made products, using the logical 
machine processes as a basis for structure, form and 
finish. That is why the industrial designer has been 
something of an evangelist and reformer. He has tried 
to apply principles of good design, which are as old 
as civilization itself, and which were the cherished 
heritage of guildsmen and craftsmen from the begin- 
ning of crafts, to the products of that master contem- 
porary craftsman, the machine. 

Modern design is based on functionalism and is a 

(Continued on p. 214) 
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If You Are Designing A 


BY CHARLES R. UNDERHILL metals may be uniformly and quickly heated, and chem.- 
2actions stened, in electrostatic fields. Electro- 
CONSULTING ENGINEER ical reactions hastened, in electr« c S ecti 


magnetic heating requires strong currents—electrostatic 
heating requires high voltages. The same electronic and 
spark gap power sources may be used for both purpose; 
in some instances. 

Because the results which may be accomplished 
through rf. heating in general have been documented 
rather fully,* here and elsewhere, this discussion relates 
to principles and engineering details behind the work. 
ings of the process. 

Fundamentally the principle of rf. induction heating 
is production of very rapid changes in the magnitude oi 
magnetic flux in space between a coil and the work 
piece it surrounds. Strong currents produced in the 
latter cause the heating. Application of relatively large 
amounts of power during a brief time interval (often 
less than 1 sec.) quickly heat metals and alloys from 
within, there being no external electrical contact. As 
contrasted with customary methods, induced currents 
result in advantages in speed, uniformity of product, 
selective action and simplicity of operation. 

Equipment fer heating by rf. induction has been mar 
keted in the forms of completely assembled unit: 
mounted in cabinets designed for the purpose. How-@ , 
ever, engineer-designers are finding places where built- 
in induction heating apparatus may be desired in con 
nection with their products. Perhaps an automatic 
soldering operation may be desired. As an example, 
rings or rectangles of solder can be automatically ted 
to various kinds of metal containers or other parts and 
soldering quickly accomplished by inducing currents 1n 
the loops of solder and the parts to be soldered. 

Such soldered parts may require but a fraction of 4 
second for the operation and often require no inspec- 





HOUGH there are many ways in which high fre- 
quency induction heating may be put to work in 
products for the treating of both metals and non- 

metals the principles upon which such products may be 
based are relatively few. Consequently the engineer- 
designer who has familiarized himself with the possible 
variables will find his development work considerably 
simplified throughout. 

Metals are rapidly heated in rf. magnetic fields. Non- 





* See “What High Frequency Heating Can Do,” July 1%3 


Output trarsformer combines with work coil in this 
special rig for inductive seam soldering of tin cans. 


HERE are the working components in chassis-assembly 

for a relatively high powered induction beating 
source. This 200 kw. unit has been developed for elec- 
tronic tin fusing upon coated steel strip. Direct current 
at 17 kv. is applied to the vacuum tube oscillators, con- 
verted to high frequency ac. of 200,000 cps. and fed to 
the tuning circuit. Water cooled conductors carry this 
high frequency power to the induction heating coil that 

surrounds the strip. 
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nduction Heating Product 


well known electromagnetic principles analogous to 
familiar mechanical ones, the basic idea being that a 
charged capacitor discharges its stored energy into an 


Spectacularly effective in some war- 
inductance which, when the condenser has become dis- 


time uses, high frequency induction 
heating holds high promise for days to 
come. Both those who engineer and 


design electronic units of this kind and MICA SPACER 
those who may seek to put them to 
work as a new and improved produc- 
tion method affecting the character of TUNGSTEN 


B 


products made thereby will find ele- FACES 

ments of probable interest in this dis- 

cussion by Mr. Underhill. Here in 

quick review are those engineering 

principles upon which high frequency 

induction heating designs may be 

based and examples indicating some of IAGRAM (A) is representative of tuned, inductively- 


the performance values for which com- coupled type rf. heating circuits. Coolant flow is 
putations must be made. maintained through coils and right up to terminals of the 
capacitors and the spark gap. Leakage-inductance type 

transformer is indicated. Virtual short circuiting of sec- 
ondary during operation and often actual closing of spark 
gaps during adjustments make specification of this type 
mandatory. Section (B) shows the inner construction of 
unit-style, sealed spark gap which adds safety, subtracts 
y . : maintenance. (C) Simplified circuit for an electronic gen- 
tion because the joints are so perfect. Furthermore, erator. Here, when the dc. input is applied to the circuit, 
the joints require no cleaning as they do when soldering there will be a current flowing in the work coil W and 
tank inductance T to charge tank condenser C so that the 
inductance T coupled with grid coil G establishes the 
potential therein to cause the current through the tube to 
OSCILLATION IS THE BASIS be discontinued. Due to the charge tank condenser C, 
the current next flows in the reverse direction in the tank 
: ie tte) et circuit, including work coil W and inductance T. Since 
UNDAMENTAL principles are simple. Low the latter is peatter with the grid coil G, the potential 
voltage from a commercial ac. line is stepped up across it is reversed, thus permitting dc. to flow through 
toa higher voltage and the normal+current changed to the tube in the work coil W and the inductance T and 
causes the charging of the condenser C whence the cycle 
is repeated over and over at rapidly recurring intervals. 


is by hand. Condenser cans are assembled this way. 


tl. which flows in the work coil. 
Induction heating by rf. is a development based upon 


A 
A 


PECIALIZATION of work coil function finds forms for 

fixture (A) in selective hardening of crankshaft bear- 

ing surfaces. Note that the unit includes facilities for 

quenching of the part after proper heat treatment has been 

administered. Brazing of tool tips (B) is performed in a 

cycle which ends as the operator seats the carbide tip 
after withdrawing piece from the work coil. 
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"TESTING set-up for dielectric heating of non-conduct- 
ing materials displays components in common use. 
” Glass enclosed devices behind the tubular inductors in 
the foreground are vacuum capacitors. Electronic-tube 
power oscillator is behind the large mica capacitor at the 
left. Cooling water connections come out below. 


charged, will react to charge it to a reversed polarity. 
This process continues until the initial energy of the 
tank circuit (capacitor and inductance) has been con- 
verted into heat—due principally to the electrical re- 
sistance of the object being heated. In radio trans- 
mission, the same kind of moving energy is radiated 
through space as electromagnetic waves. Action is 
similar to that of spring which causes mechanical oscil- 
lations when energy stored in it is released to create 
vibratory motion in an attached mass. 

Oscillation frequency of a mechanical vibrating sys- 
tem is 


soak M be 
- cps. ) 
2x V 


and that of electricity a its linked magnetic field is 


1 . ae ft 
a -=3-—,/ — ocps., (2) 
VL 2#Vic 


where T is the tension and M is the mass in the me- 
chanical system, and C is the capacitance, and S (1/C) 
is the elastance and L is the inductance or other elec- 
tromagnetic inerita in the electromagnetic system. This 
indicates how closely the two kinds of oscillations are 
related. It is believed that all mass is electromagnetic. 

Any type of rf. generator can be employed that will 
supply the required power at the necessary frequency. 
It may be the ‘relatively low-power spark gap type as 
used in early radio telegraph and diathermy apparatus, 

r the more recent high-power electron tube type used 
in radio broadcasting. 

Regardless of time interval or method, electrical 
otherwise, the same amount of energy is required to heat 
a given piece of metal through a specific temperature 
rise. Power input is dependent upon how quickly the 
heating is to be accomplished.* 


* See “Practical Suggestions for Design of Electrically Heated 
Products,” March 1944. 
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Thus 3 lb. of copper can be melted in 10 min. and the 
same amount of nickel in 14 min., using a standard ; 
kva. spark-gap-type induction furnace with an average 
line power factor of 85 per cent., whence the power 
input is about 6.5 kw. Therefore, about 0.37 kw.-lir. 
is required to melt 1 lb. of copper and about 0.50 kw.-hr, 
to melt 1 Ib. of nickel, including losses in the apparatus, 

Oscillations originate in the tank circuit formed |) 
the condenser and inductance. Aside from controls, all 
apparatus between the power input and the tank circuit 
is there to give the condenser an initial impulse so that 
it can then discharge its energy into the inductance. 
Thus is set up an oscillating current linked with an 
associated magnetic field whose energy can be passed 
on to the load through an inductive coupling. 

Although a capacitor may be charged from a de. 
source and its energy discharged into an inductance by 
means of a D.P.D.T. switching device like a mechanical 
vibrator, the relatively high voltages employed in ri. 
induction heating make it advisable to employ either 
spark gaps or electronic tubes for the purpose. 

Fundamentally, a spark gap cf. generator consists of 
a core type transformer with a condenser and induct- 
ance, in series with its secondary, and shunted by a 
spark gap which does not function until the condenser 
is charged to the desired voltage, during any quarter 
cycle of growing ac. voltage. At this instant it starts 
discharging its energy into the inductance through the 
spark gap which has become a good electric conductor 
through the development of ionized vapor between its 
adjacent sparking surfaces. 

Although the condenser is charged by voltage from 
the transformer only 120 times per sec. on a 60-cycle 
circuit, it is actually charged and discharged many 
‘Continued on p. 196) 


EAT treatment goes on in quadruplicate with this 

4-gang fixture. Parts are penetrating caps for armor 

piercing shell. Skirts of the pieces, like sample in the 

foreground, are left projecting above the jib so they will 

stay soft for subsequent crimping operation. This is re- 
ferred to as differential hardening. 
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Why Aircraft Motors Must 


Be Special 





BY CLEM H. SPITLER 


ELECTRICAL ENGINEER 
LEAR AVIA, INC. 


CONOMY in weight and diimensions of electric 

EK motors for specification within aircraft is a primary 

consideration. Savings in both are accomplished 

by: Increase in speed, operation at high magnetic and 

current densities in iron and copper, most effective 

manufacturing methods, utilization of all available unit 

dead space, improvement in insulation for higher tem- 
perature operation and duty cycle. 

The first of these possibilities can be best visualized 

through the general proportionality for dimension of 





electrical machinery. This is 
Hp. 
D?L « 
rpm. 
Where D = Diam. of armature (in.) and 
L. = Length of iron stack 


This demonstrates that dimensions decrease as rpm. 
increases for a given horsepower rating. Generally we 
think of motors in commercial and industrial use as 
high speed when they are operating at 3400-3600 rpm. 
but in aircraft, speeds sometimes reach 40,000 rpm. 
Of course, these are normally for an intermittent duty 
cycle. The peripheral speeds of rotating members are 
usually between 5000 and 7000 ft. per min. 
Shortcomings of such high speed designs relate to 
some bearing and commutation difficulties. Bear- 
ing life can usually be greatly prolonged by proper use 
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of the correct lubricant while commutation difficulties 
can be lessened by correct specification of brushes and 
by improved manufacturing technique. Another factor 
connected with these high speeds is decreased time for 
commutation due to high angular velocities. If surface 
eccentricities are such as to cause spring vibration in 
the brush structure resulting bounce of the brush may 
cause excessive sparking. It is not unusual to hold 
concentricities to within 0.0005 in.; one method being 
to grind the commutator and iron directly in their own 
bearing journals. 

In order to maintain a low weight horsepower ratio 
it has been found necessary to run densities up in 
copper and iron. This also applies to the brushes. In 








O MUCH more exacting is the per- 
formance demanded of the electric 
motor which is to see duty in military 
craft, as compared with power units 
for operation at ground or sea level, 
that wholly new designs have been de- 
veloped. What are the factors caus- 
ing this situation, and what develop- 
ments may logically predetermine 
future trends? As a member of the 
engineering staff of one of the most 
active manufacturers in the field, Mr. 
Spitler is in an ideal position to an- 
swer these questions for us. Also, 
there are possibilities for specification 
elsewhere of some of these adversity- 
inspired power units. 








a commercial motor, where weight and space are usu- 
ally not too important current density (circular mil 
per amp.) is approximately 500. However, in inter- 
mittent-duty units-for aircraft it is sometimes necessary 
to load the copper as much as 50 circular mil per amp. 
Of course, these high densities can exist only when 
duty cycle permits such operation without excessive 
heating. Current. density in the copper is a measure 


of heating performance. 
Magnetic density in the iron is also high if a mini- 
mum stack length is to be realized and it is not un- 
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For the larger airplane at least, three- 

phase squirrel-cage induction motors 
like (B) will combine good torque char- 
acteristics, safety in explosive atmos- 
pheres and light weight. Performance 
test results are charted at (A) for a motor 
of this sorc. Cross section (C) shows how 








ee 


Fig. 1 


high torque is built into an ac. motor 
with a two-layer squirrel cage. At start- 
ing frequencies the bars closer to the air 
gap act to give high starting torque 
while near synchronous speed the inner 
ones impart good load characteristics, 
thus coordinating for the best result 





common to find present day dec. aircraft motors having 
densities in the order of 40,000 lines per sq. in. in the 
air gap. Tooth densities might be as great as 120,000 
lines per sq. in. 

Motors designed primarily for aircraft control cost 
more to manufacture since working space for winding 
and assembly is a minimum. With improved technique 
in such assemblies it is reasonable to expect a decrease 
in costs as the art progresses. Most aircraft units are 
wound with glass-insulated coils but space factor with 
such wire is not high when compared with Class A in- 
sulation, such as enamel. It has been proven, how- 
ever, that a Class B insulation (glass or asbestos) offers 
greater reliability and is well worth the sacrifice. In 
Fig. 2 curves are shown so space factors of heavy 
enameled and glass covered wire can be noted for vari- 
ous sizes, 

Improved varnish for impregnating the wound parts 
of motors combines with high-temperature magnet-wire 
insulation to result in increased motor operating tem- 
peratures. This fact creates a need for proper lubri- 
cants to combat higher operating temperatures which 
naturally affect the bearings. 

Another consideration of significance is that higher 
current densities in the brushes cause higher commu- 
tator temperatures. Accepted commercial density on 
brushes is from 30 to 50 amp. per sq. in. but aircraft 
units are operating continually on 200. Intermittent- 
duty motors are sometimes operated as high as 500 
amp. per sq. in. s 

Solders generally used in commutators for assem- 
bling leads to the bars have a melting point around 
400 deg. F. Some aircraft motors are now being 
soldered successfully with an alloy having a melting 
point of approximately 700 deg. F. The tendency is 
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toward higher melting points, but the present limitation 
is possible heat-destruction of commutators. Consider- 
able development has been made on brazing armature 
wires to the commutator. Such brazing has reached 
a fair degree of success where commutators are larger 
than 2 in. in diameter. Where small commutators are 
used it has not been proven practical because of the 
high heating of the bar resulting in partial or complete 
destruction of the commutator. 


HEAT IS THE ENEMY 


\ 4 J ITHIN the past year, addition of a thermal 
protector on aircraft motors has been made a 
requirement by the Army Air Forces.* Such a pro- 
tector is a definite advantage so long as it is properly 
used so that maximum output of the motor can be 
realized prior to cutout. Two factors are considered: 
namely, current through the motor and heat conducted 
from the motor into a bimetallic disk. Therefore, the 
motor can remain on for a given length of time under 
low loads and will be disconnected from the line rather 
quickly under locked—or near locked—rotor condition 
and in this way the safety measures are effected. 
Within the past year or so, considerable develop- 
ment work has been done by the Materiel Center at 
Wright Field in Dayton, Ohio, concerning operation oi 
motor brushes at high altitude. At the beginning oi 
the war it was found many times that bombers came 





* See “Aircraft Motors Still Need Better Protective Devices,” 
April 1944, 
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FACTOR 


WINDING SPACE 








VEN with space as important as it is in the 
aircraft motor, less efficient use of it by wind- 
ings of glass-insulated wire pays off in dividends 
accrued from higher temperatures of permissible Fig. 
operation. These curves compare space factors and 

wire sizes for enameled (dotted line) and glass- 

insulated (solid line) magnet wire. 


back with inoperative generators because brushes had 
disintegrated during the sortie. This led to an inves- 
tigation of brush life under high-altitude conditions. It 
was found that brush life could only be expected for 
approximately 3 or 4 hr. at 35,000 ft. whereas at sea 
level the same brush operated for approximately 1000 
hr. Up to the present date much length has been added 
to the life of such brush structures by properly process- 
ing them before molding and also after fabrication. 
Most of these processes are not yet ready for publica- 
tion. However, one of the most serious problems was 
that of improving life at high altitude without reducing 
that at sea level. 

Several major brush manufacturers are now able to 
offer brushes for high-altitude operation which have 
heen proved satisfactory under actual flight conditions, 
although, many times, available grades are not suited 
to specification in a new design. Therefore, it would 
appear logical that efforts may be directed toward 
making treated brushes more universally specifiable. 

Sometimes inertia of the armature of an aircraft 
motor is detrimental. Coasting of the driven device 
prevents accurate adjustments. This is true in cowl 
flap, wing flap, and landing gear actuation and many 
other tasks. To overcome this difficulty a patented 
electro-magnetic clutch is used. Operation is: compara- 
tively simple—the clutch coil (which is generally in 
series with the motor) is energized or de-energized in 
unison with the motor (Fig. 3). The magnet coil, shown 
below the driving member, creates a flux which at- 
tracts the driven member thus making these parts 
run together. When the motor is de-energized this 
magnetic force ceases, thereby releasing the driven 


SIMPLE but ingenious method of positioning driven members 
is this clutch-brake combination which cuts the high-inertia 
armature loose to come to rest at its pleasure. Braking effort is 


only expended on the driven members. 
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Fig. 3 
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Fig. 5 


ASED on a duty cycle of 3 min. on and 17 off, the curve for 

dc. aircraft motors with clutches relates weight with wat- 
tage Output at speeds of 9000 to 18,000 rpm. as shown in Fig. 4. 
Motors (Fig. 5) having the same frames as those charted in Fig. 
4, but with different windings and no clutches, serve the dc. 
requirements of continuous duty at 8000 to 10,000 rpm. Curve 
shows weights to be appreciably higher under these conditions. 


member to be overcome by the force of the spring which 
pulls the disk against the brake. The armature is, 
therefore, free to rotate and dissipate its energy, whereas 
the part of smaller inertia is stopped almost immedi- 
ately by the brake. 

Size and weight of a motor are dictated by the duty 
cycle involved. For instance, a motor having to oper- 
ate continuously for an hour with only five minutes 
off period would have to be larger in dimensions than 
a motor operating for only 1 min. on and 29 min. off. 
Most aircraft applications will require a motor to oper- 
ate under very short duty cycles. Often the most severe 
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operation of the unit will be made as a test on the 
For instance, it would 
appear illogical to increase the weight of a unit 1 or 3 


ground before actual flight. 


twice during a 


lb. to gain 5-10 per cent in efficiency in a landing gear 


actuator where the motor would ordinarily be used on|\ 


flight. 


Based on a specification issued 


by AAF, the curve in Fig. 4 indicates weight and rated 


(Continued on p. 174) 


HIGH SPEED NEGATIVE ANGLE KNEE TYPE MILLING MACHINE 


HIS Kearney & Trecker knee type 

machine (A), designed for high speed 
negative angle carbide milling, has a 
50 hp. main drive for the spindle. The 
feed and rapid-traverse motor is 5 hp, 
and a 4% hp. motor runs the coolant pump. 
Sixteen spindle speeds, from 50 to 1250 
rpm., and 32 feeds, from 14 in. per min. 
to 60 in. per min., are available. There 
are two standard machines—vertical and 
horizontal. 

The wiring diagram (B) shows the 
electrical circuits used which function as 
follows: Before the machine can be 
operated, the master control push-button 
must be depressed to establish power for 
the machine controls. When the con- 
trols are energized, the spindle can be 
started either from the front by pushing 
down the starting lever or from the rear 
by pushing the start button. This auto- 
matically starts both the spindle and feed 
so that any or all feeds can be run in 
either direction by moving the proper 
teed lever in the desired direction. Any 
of the feed motions can be run at rapid- 
traverse rate by raising that lever. The 
machine is stopped by raising the start- 
ing lever at the front or pushing the stop 
button at the rear. If quick stopping is 
desired, the front starting lever must be 
held in the extreme upper position or 
the stop button depressed down to its low 
limit position. 

Quick stopping is accomplished by 
plugging the spindle motor with the use 
of a zero-speed switch mounted on the 


A 


motor as shown in (C). The coolant 
pump may be made to operate with the 
spindle by moving a switch on the side 
of the control panel. A lever, also on the 
side of the control panel is used to re- 
verse the spindle rotation. Below the 
start and stop buttons at the rear of the 
machine is a controlled “inch” button to 
provide inching for shifting the spindle 
speed range gears. This inch button is 
so arranged that if it is depressed, the 
spindle motor starter will automatically 
de-energize after a brief timed period 
so that the spindle will not attain any 
appreciable speed. 

Live rapid-traverse is available, with- 
out the spindle running, by raising the 
rapid-traverse lever on the’ side or rear 
of the knee. An instantaneous overload 
relay is provided so that any sudden heavy 
overload on the spindle will de-energize 
the feed motor starter, stopping the feed 
and permitting the spindle to continue 
operating and clear itself of the overload. 
If the spindle reverse lever is moved 
while the machine is in operation, the 
control becomes de-energized and the ma- 
chine will stop. 

The spindle drive motor, being 50 hp., 
is wound star-delta and the starter ar- 
ranged to start, plug or inch the motor 
on the star connection and run on the 
delta connection. The spindle motor is 
of the high starting torque type. A fly 
wheel is mounted directly on the spindle 
to stabilize the cutter speed under load. 


D—General arrangement of control units. 
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are slow to produce and are working inefficiently 

because of lack of thorough comprehension of 

their work instructions as represented by shop blue- 

prints. This lack of comprehension results from inade- 

quately trained workers, of necessity, holding positions 

‘ in production or sub-supervisory jobs, and in some 
cases on supervisory jobs. 

It is well known that it takes considerable time to 

train workers and servicing and operating personnel 


. )DAY numerous cases exist in which workers 








LINE drawings are the old familiar standby in pictorial 

representation: A——Conventional orthographic rep- 

resentation of part. B—Axonometric handling of the 
same component offers this result. 
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Improved Pictorial Methods 
Speed Ideas ‘lo Production 





HEER necessity has forced many 
product manufacturers to adopt 
new and rediscovered pictorial meth- 
ods that relatively unskilled wartime 
workers might put the engineer’s in- 
structions to work. What has served 
to speed the wartime job is likely to 
serve quite well in reconversion. Pro- 
fessor Chapman reviews the basic 
methods upon which illustrative in- 
structions are currently established. 
Previous reviews in these pages have 
covered speed-up methods and facili- 
ties for the duplication of drawings 
as such.* 






in the art of reading and understanding the ordinary 
blueprint in which orthographic projection is used. 
Lessening the time required for workers to compre- 
hend their instructions will speed up production by 
making more adequately trained personnel available 
in a shorter time. Through the use of simplified and 
more readily understood instructions less time will be 
required to educate the worker, and more time can be 
used in productive effort. 

There are other methods of representing the work to 





*See “For Rapid Reproduction of Engineering Drawings,” 
April 1941, 


GHADED isometric offers a proven way to emphasize 

areas or zones in 3-dimensional work. A—Simple 
isometric drawing. B—With mixed weights of lines. 
Note how much more readily the part may be visualized. 


Fig. 2 


























xe accomplished which require considerably less knowl- 
edge (on the part of those directly concerned with shop 
production, servicing, or operation) of the principles of 
projection than does orthographic projection. We per- 
haps ought to consider, therefore, the advisability of 
availing ourselves of these other methods. 

The use of more quickly comprehended instructions 
will result in increased production and greater accu- 
racy because of a more complete understanding of the 
problem at hand. Greater accuracy leads to improved 
efficiency in all cases. 

The axonometric drawings—isometric, dimetric and 
trimetric—are ones which can frequently be used to 
augment or to take the place of the standard ortho- 
graphic projection. They present somewhat clearer pic- 
tures of the object to be represented. This is an ad- 
vantage to the designer and the shop production force. 
In the axonometric drawings all three faces of an object 
are represented in one plane and the relationship of 
these three faces to each other is more clearly shown 
than orthographically. 

Axonometric drawings approximate perspective and, 
therefore, approximate the appearance of the object as 
sighted by an individual. Because of this and the fact 


XPLODED views come close to the ultimate in 
quickly dramatizing the character of compact parts 
as in this shaded view of a gun mount adapter 


Fig. 4 


that it is less difficult to mentally visualize the hidden 
lines, the worker unskilled in blueprint reading can 
comprehend the axonometric drawing more easily. 

As indicated in Fig. 1A, a conventional representation 
of a typical part, and 1B, in which the axonometric 
representation is shown, it is clearly evident that a 
clearer mental picture is gained from the latter. 

Many types of mass production units lend them- 


GHADED and partially exploded view (A) of an adaptet 

with guns. B—Another variation, black and white, in 

a partially exploded view. (C) Reversed shaded pencil 

drawing of an electrical junction box. Here again the 

contour of the object can be much more readily appre- 
ciated because of the shading. 
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Fig. 5 PERSPECTIVE drawings have come in for a great deal 
of emphasis during wartime. This ink line job covers 
an aircraft electrical system in one of the newer planes. 


selves to representation by axonometric projection. For 
the more complicated articles the axonometric drawing 
can be clarified somewhat further by the use of lines 
of mixed weights in place of lines of single weight. 
Emphasizing those lines accentuated by heavier 
weights enables the reader to visualize the part more 
quickly than he otherwise could. Such emphasis of 
detail is not possible on the orthographic type of pro- 


object as seen by the individual. The lack of dis- 
tortion in the perspective drawing as compared to the 
axonometric drawing makes it the preferred method. 
Representation by means of perspective may be carried 
out in a number of different ways. The simplest method 
is that employing the pencil or ink line drawing. Fig. 5 
is representative of an ink line perspective drawing. 
Fig. 3C shows a pencil drawing of an electrical junction 
box in which reverse shading is used to give clarity. 
This, obviously, is more effective in emphasizing con- 
tour than is the ink or pencil line perspective without 


jection. Figs. 2A and B show the beneficial results 
obtained by the use of lines of mixed weights in axono- 
metric drawings, 


shading. Other methods which are more difficult to 
execute initially are represented in Figs. 6 and 7. 
Thus, Fig. 6 shows wash drawings of typical installa- 
tions of cabin heaters for aircraft. The clarity of detail 


PERSPECTIVE VIEWS HELP and contour in these is evident. Fig. 6B is an assembly 


representation carried out by airbrush technique. Its 
extreme effectiveness in showing detail and contour is 
apparent at once. 

Through the use of axonometric or pictorial drawings 


ICTORIAL drawings are even more effective in 
clearly presenting details not easily shown through 
the medium of orthographic projection. In _ pictorial 
drawings perspective or modified perspective is used to 
cieate as nearly as possible the true appearance of an 


Such three-dimensional 
(Continued on p. 176) 


a sense of mass is achieved. 


Fig. 6 


IRCRAFT 
cabin 
heater with 
contours 
emphasized 
through wash 
drawing (A) 
technique. Air 
brush treat- 
ment (B) gives 
notably supe- 
rior results. 
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PORTABLE DC. POWER SUPPLY 


OUTSTANDING 


‘PRODUCT 
DEVELOPMENTS 


of ALERT ENGINEERS & DESIGNERS 


CENTERLESS GRINDING MACHINE 


Outstanding among the features of this 
Landis Tool Co., centerless grinding 
machine for through-feed, infeed and end- 
feed operations, is a hydraulically operated 
regulating wheel base cross slide which 
facilitates the dressing of the regulating 
wheel by virtue of the fact that the wheel 
face is traversed across the point of a posi- 
tively held diamond. The wheel dresser is 
so mounted that the path of contact be- 
tween the regulating wheel and the diamond 
is the same as the path of contact between 
the regulating wheel and the work. 

When through-feed grinding, no readjust- 
ment of the dresser is required when the tilt 
of the regulating wheel base is altered. 
The hydraulically operated cross slide 
further provides a means for accurately 
aligning work rest blades. The regulating 
wheel base may be traversed by means of a 
screw adjustment at the front of the bed as 
well as hydraulically and the base may be 
swiveled for the grinding of tapers and it 
may also be tilted as required. 

The grinding wheel base is completely 
self-contained, with the drive through multi- 
ple V-belts to the grinding wheel spindle. 





For use on assembly lines, in laboratories and 
in maintenance departments, this portable dc. 
power supply unit provides a dependable 
source of power for manufacturing, testing and 
operating all electrical and electronic equip- 
ment in aircraft and other units employing 12 
or 24 volt systems. The power supply can also 
be used to taper charge batteries or battery 
carts of similar voitages. 

The unit is designed to operate from 3 phase 
ac. lines of 208 and 230 volt. Three models are 
offered: with dc. output of 10 to 16 volt at 
100 amp. or 20 to 32 volt at 50 amp.; with dc. 
output of 10 to 16 volt at 200 amp. or 20 to 32 
volt at 100 amp.; with dc. output of 10 to 16 
volt at 300 amp. or 20 to 32 volt at 150 amp. 


Also available are models with similar dc. out- ©:::: 


put but for operation on 460 volt ac. Rectifi- 
cation is provided by magnesium-copper sul- 
phide. dry disc rectifiers. A development of 
P. R. Mallory. 


A rigid work rest is mounted directly on the 
machine bed. A series of elevating screws 
is provided under each end of the blade. 

A main control grouping at the front of 
the bed places complete control of the 
machine within easy reach of the operator. 
Included are a master start button for all 
electric motors, a master stop button for all 
electric motors and a motor selector switch 
which, when properly turned, provides a 
work set-up stage, a grinding stage and a 
dressing stage. In this connection there is 
an arrangement whereby the regulating 
wheel speed automatically increases for the 
dressing operation when the selector switch 
is turned to the dressing stage and auto- 
matically slows down to.the grinding speed 
when the selector switch is returned to the 
grinding stage. 

Both wheel dressers are controlled from 
the main control grouping. Two large 
selector knobs are provided and within each 
of these is a small knob which is used to 
regulate the speed of the dressing operation. 
The grinding wheel dresser is hydraulically 
operated, and a profile bar may be used 
when form work is being ground. 
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ELECTRIC METAL HEATER 


This low frequency induction heater unit of the American Car 
& Foundry Co., is a 44-kva. transformer, with secondary 
voltage running from 2 to 10. Suitable for heating the crank- 
shaft for airplane engines; a unit 414 in. diam. by 10 in. long, 
with tapering walls that are around %¢ in. thick can be heated 
to 400 deg. so that frozen bushings can be slipped in.and when 
cooled shrunk firmly into position. The crankshaft is placed 
on a sliding carriage, moved in to be heated and then with- 
drawn. Heater is provided with a timing mechanism, and an 
automatic device is provided that turns on the water before 
the current can go on, and when the current is cut off it also 
cuts off the flow of the water to protect the coil. 


SPARK PLUG TEST AND SERVICE STANDS 


Two fully equipped spark plug test and 
service stands on heavy-duty rubber 
tired ball bearing wheels have been pro- 
duced by the Airplane Manufactur- 
ing & Supply Corp., to clean, adjust 
and test spark plugs. One model is for 
mica plugs and the other is for ceramic 
plugs. Any 110 volt ac. line provides 
sufficient power for these units. 

Both stands contain a wheatstone 
bridge circuit and pressure test bomb 
for testing, or, if specified, a motor and 
magneto combination may be substi- 
tuted. To determine electrical con- 


dition, frequency and quality of spar 
under simulated engine conditions, a 
high pressure test chamber is arranged. 
This operates with a COz2 bottle, taking 
pressures up to 750 psi. 

For cleaning, the mica stand provides 
a motor with shaft for cleaning-collet 
and has a special built-in vise, adjust- 
able to hold plugs at any desired angle 
for disassembly and assembly as well as 
electric heating lamps in the storage 
compartment to prevent dampness and 
corrosion of plugs and misleading test 
results of performance characteristics. 


8-RANGE DIRECT READING FREQUENCY METER 


Developed by North American Philips 
Co., this eight range direct reading fre- 
quency meter (A) has an accuracy of 
2 per cent over major portion of range of 
0-50,000 cycles. Readings on whichever of 
the eight individual ranges best suits the 
users requirements, from 0 to 50,000 
cycles, can be made by adjusting the 
8-step selector switch. Individual ranges 
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are 0-10, 0-50, 0-100, 0-500, 0-1000, 
0-5000, 0-10,000 and 0-50,000 cycles. 
Rated accuracy is maintained with supply 
voltages ranging from 110 to 125 volt. No 
dial readings or calibration charts are 
necessary and a standard 5 ma. strip-chart 
recorder can be operated without an 
auxiliary amplifier. The meter will func- 
tion at rated accuracy with signal input 
potentials between 2 and 200 volt, and for 
certain portions of the range, accurate 
readings can be obtained with an input 
potential of 1 volt. 

Calibration from a known supply- 
circuit frequency is made possible by 
means of a special calibrating switch. 

Furnished for portable or 19 in. relay 
rack use, the meter is useful for production, 
inspection and maintenance applications 
in a great many industries. It is also 


alia iain eri ie bl ee 


Ai, 
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suitable to the use of research groups and 
applicable to electrical, metal and radio 
manufacturing processes, broadcasting 
stations and fields of communication (civil 
and military). (B) Diagram showing 
several applications for the meter. (C) 
Recorder installation operated by the 
direct reading frequency meter without 
auxiliary amplifier. 











HYDRAULIC PRODUCTION DRILLING UNITS 


These units of the Barnes Drill Co., can 
be arranged for drilling, reaming, facing, 
boring, counterboring or tapping opera- 
tions in any one or combination of posi- 
tions and are available in three sizes. 

One is equipped with a 5 to 7% hp. 
motor and a separate motor driven hy- 
draulic system. The unit is arranged to 
give rapid approach, variable feed and 
quick return. Two other units are fur- 
nished with a 10 to 15 hp. motor and 20 
to 25 hp. motor respectively. These units 
have the essential working parts built-in 
complete with a single motor driving the 
spindle rotations and hydraulic pump for 
any automatic hydraulic feed cycle. Each 
unit has a flange support for mounting 
interchangeable auxiliary heads of any 
desired number and arrangement. 

Used vertically as a hydraulic produc- 
tion machine (Fig. 1) it is capable of 
performing simultaneous drilling, reaming 
and counter-boring operations. 

Units can be arranged for horizontal 
operations, either as single units, grouped 
around an indexing table as in Fig. 2, or in 
various combinations. 

Numerous angular applications of these 
units are possible. Shown in Fig. 3 is the 
two-spindle unit angular drilling machine 
with. two automatic operating hydraulic 
drilling units with all essential working 
parts built-in. These two standard units, 
used in an angular position, may be used 
for drilling and counterboring 12 holes in 
a propeller shaft, two at a time. 

Some features of these units are hy- 
draulic system with built-in motor which 
is automatically cooled by a fan blower 


mounted on the shaft in front of the motor; * 


a motor driven chip conveyor, which 
automatically removes chips from the 
indexing table and deposits them in a 
receptacle at the rear of the machine: con- 
trols conveniently located on unit. 
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SEGMENTED WASHING MACHINE 


Consisting of a large mesh turntable 
(or special fixtures depending upon the 
nature of the work to be cleaned) which 
rotates slowly this segmented cabinet 
washing machine has a range of from 
2 to 10 sq. ft. of work per minute. 

Surrounding the turntable is the hous- 
ing which is portioned off into various 
combinations of washing, rinsing (or 
slushing) and drying. The parts to be 
cleaned are placed either directly upon 
the mesh or on the fixtures. As the 
turntable rotates it carries the work 
through the above mentioned cleaning 
operations and returns it to the same 
operator who does the loading. A 
product of Industrial Washing 
Machine Corp. 

Machines of this type are now in use 
cleaning cylinders, gears, piston rings, 
connecting rods, master rods, pistons, 
machined castings, die castings, rocker 
arms and flexible metal conduit. 
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MACHINE-MADE TIME STUDIES 


This instrument (A) of Bay Products Corp.., is for 
making and recording time and motion studies. 
Particularly useful in recording fast-hand assembly 
and short cycle machine operations. 

The instrument may be connected to any con- 
venient ac. outlet. Snapping on the switch instantly 
starts the tape travel. As the finished casting drops 
in the tote box, the observer strikes both type bar 
keys, printing two short horizontal lines on the mov- 
ing tape. This denotes the end of one cycle and the 
beginning of the next. 

The tape passes over a small table on which may 
be written symbols indicating rating effort or similar 
pertinent information. Analyses are made with the 
aid of a transparent scale (B) and time values, to 
1/200 of a min., are easily read off directly. 

A powerful self-starting synchronous motor feeds 
the recording tape at an exact lineal of speed of 10 in. 
per min. The keys are manually operated. By use 
of a properly graduated scale time values to 0.0025 
are read easily, directly and accurately. 
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COUNTER CHRONOGRAPH INTERVAL TIMER 


This instrument of the Potter Instrument Co, uses 
electronic counters in the timer, with 100 kc. crystal 
controlled oscillator to generate the initial counting 
rate, an electronic switch or “gate” which is first 
actuated by a pulse from the initiation of the time 
interval. The 100 kc. frequency is divided by four 
decades down to an output of 0.1 sec. 

The pulse generated by the termination of the time 
interval turns the electronic gate off, leaving a count 
on the panel indicators. The resulting count is the 
number of cycles of the 100 kc. source that have elapsed 
in that time interval. So accurate is this reading that it 
gives fractions of a second of plus 0 and minus 1 cycle 
of the 100 kc. source or 0.00001 sec. for any reading. 
The full capacity reading of the panel is 0.09999 sec. 
The electronic counter decades are unusual in that only 
four tubes are used for counting and indicating a scale 
of ton. The answers are indicated for each decade on 
four neon lamps designated 1-2-4-8. Combinations of 
these lamps indicate 0 to 9. The instrument operates 
from a line voltage of 100-125 volt 60 cycles ac. There 
are 27 tubes within the complete unit. 


































































FLOOR SWEEPING MAGNET 


For use on factory floors and similar surfaces that must 
be cleared of nails, screws, washers, etc., this Stearns 
Magnetic Manufacturing Co. portable scrap picking 
magnet consists of a drum, permanently magnetized to 
eliminate cumbersome energizing cables, and mounted 
on a convenient chassis designed with anti-friction bear- 
ings throughout. It requires little more effort to operate 
than a lawn mower. 

The magnetic drum revolves with an 18 in. working 
face making it practical for sweeping in and around 

* machinery and yet wide enough for fast cleaning in 

large, wide-open spaces. 
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SPOT WELDING CONTROL PANEL 


Coupled with a suitable welding transformer, this 
thyratron welding control for providing precise control 
of low-capacity spot welders can be used with either 
welding tongs or a small bench welder. It is particu- 
larly suitable for the spot-welding of vacuum tube 








parts. A product of General Electric Co. Other appli- 
cations for which the control, in combination with the 
proper welding transformer, is desirable include the 
welding of solid and stranded wires to terminals of 
copper, brass, bronze, steel or ferrous alloys; joining two 
tinned-copper, steel or alloy wires; and spot-welding 
thin pieces of various alloys. 

Suitable for operation on either 230 or 460 volt, 
60 cycle power supply, the new control is an adjustable, 
synchronous-precision, electronic type in which only 
three thyratron tubes perform all the functions. Two 
tubes control the primary current of the welding trans- 
former, and a single tube controls the firing time. Since 
the tubes have the same current rating on either volt- 
age, the transformer used on a 460 volt supply can be 
twice as large as that used on a 230 volt source, which 
will approximately double the secondary current. The 
control is rated 53 amp.rms. (primary current of the 
welding transformer) on a duty cycle not exceeding 
10 per cent. 

The control is mounted in a compact, dead-front 
metal enclosure designed to permit it to be attached 
either to the top of the assembly bench or underneath, 
by a simple reassembly of parts. A single calibrated 
time adjustment on the front of the panel provides 
either one-half cycle or any number of complete cycles 
from 1 to 10. A removable cover of the enclosure allows 
quick inspection and accessibility of all components. 


MULTIPLE SPINDLE FULLY AUTOMATIC CYCLED MACHINE 


This horizontal hydraulic feed multiple 
spindle fully automatic cycled machine 
for drilling and boring magnesium 
covers for aircraft engines is a de- 
velopment of Baker Bros. 

The machine is provided with a 
power driven sliding fixture. The unit 
multiple spindle head carries 15 
spindles with a group of 8 spindles at 
the front station, used for drilling 
several holes from solid and rough 
boring center large bore. The head is 
also arranged with 7 spindles at rear 
station, which are used for finish boring 
and finish counterboring. Special work 
holding fixture on the slide is used in 
front position to allow for easy chuck- 
ing of part. Operator loads and unloads 


part only and starts cycle through 
means of push-button. 

The cycle button being pressed, fix- 
ture automatically comes in to depth, 
dwells and returns. When head is clear 
back, fixture moves to second station 
where head automatically comes. in, 
bores previously drilled holes, faces, 
dwells and automatically returns. Fix- 
ture then proceeds to return to outside 
loading position. 

Machine is electrically interlocked 
so that if operations are not completed 
in the first station, due to an emergency 
return, unit cannot be brought into the 
second position. Other cross safety 
measures are provided so that only the 
correct operation can be performed. 
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PORTABLE RUST PREVENTIVE UNIT 












Primary function of this unit (A) of Youngstown In engine testing, the unit is used for applying rust 
Miller Co., is the preheating of oil to ready it forusein preventive compounds which are first mixed with 
services requiring the application of oil atelevatedtem- lubricating oil. The heat aids distribution of the 


perature, and in some cases where the oil circulates materials through the engine and removes the moisture. 
from the heating unit to the machine and back again B—Sectional view shows motor-driven agitator, motor- 
for re-heating so as to hold the temperature. driven supply pump and filter. 
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ELECTRONIC GUN 


The gluer consists of a low-powered 
+ ; ultra-high-frequency oscillator, a flexible 

For spot-gluing thin sheets of wood to- concentric cable and an applicator. 
gether, much as sheets of metal are spot- The two electrodes used in the spot gluer 
welded, this radio frequency gun (A) or are the inner and outer conductors of a 
spot gluer, eliminates the need for tacks section of concentric transmission line. 
and staplers which have to be pulled and The outer forms “gun” barrel. Flow of 
reset as each successive veneer is added to cyrrent between electrodes is indicated 
the lay-up. ; ; schematically (B). The amount of heat 
When the muzzle is applied to the spot —_ produced in the spot is determined by the 
to be bonded and trigger is pressed, radio- _jength of time that power is applied. The 
frequency current flows between the casing temperature required for tacking the glue 
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$ of the barrel and the rod extending from js attained for thin veneers in about one 
et the center of the barrel opening, following second. Applying power for one and one- 
ae curved lines through the top veneer and half to two seconds results in a completely 
3a B generating heat in the glue previously set or cured spot. A product of RCA- 
spread between the veneer portions. Victor Division of Radio Corp. of 

America. 










FURNACE FOR SINTERING POWDERED METAL 








Equipped with a preheat tunnel leading to the high 
temperature chamber and a water jacketed cooling cham- 
ber, this high temperature electric furnace provides mass 
production of powdered metal products. The entrance to 
the preheat tunnel and the exit on the cooling tunnel are 
equipped with automatic flame curtains. 
Gas tight construction permits the use of protective 
atmospheres, such as hydrogen, dissociated ammonia and 
mixtures of carbon monoxide, hydrogen and nitrogen. 
Among the applications of this furnace are high 
temperature cementing of tungsten carbide dies and 
sintering of powdered ferrous and non-ferrous metal 
parts, heating of electronic tube parts and high tempera- 
ture hydrogen brazing. Manufactured by Harper 
Electric Furnace Corp. 
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EQUIREMENTS for time delay relate in two 
ways to electronic equipment. One involves the 
operation of the tubes for a time interval—as for 

example the prior warming up of heaters and filaments 
before plate voltage is applied. Components for this 
type of specification, in general, depend upon thermal 
or other non-electronic action. 

The other, and it is the subject of this review, is 
the time delaying action produced on other circuits 
through the use of electronic tubes and related com- 
ponents. This function in itself takes several forms. 
If we compare a capacitor with an ordinary hour glass 
and electrons with the grains of sand, we can visualize 
the operation of the relaxation circuit. The orifice in 
the hour glass is represented by a variable resistor 
through which the electrons are drained away from 
the previously charged capacitor. 

One general form of electronic timer depends upon 
this action. The relaxation circuit js connected to the 
grid of the tube which becomes conductive at a pre- 
determined point on the declining voltage curve of the 
discharging capacitor. 

This kind of electronic timing comes about through 
chopping-off the sinusoidal ac. wave at any point be- 
tween zero and maximum positive voltage on the ascend- 
ing portion of the curve. It can be achieved by use 
of a thyratron, or trigger tube, whose grid is biased 





LECTRONIC timing is frequently accomplished by 
control of the fiting, or conduction point of a thyra- 
tron tube. In these diagrams the solid curve represents 
ac. plate potential and the dotted curve, critical grid 
voltage. At points more negative than this dotted curve, 
the tube is non-conductive; at points more Positive, con- 
ductive. When a dc. grid voltage is established by the 
dash line below zero potential in (A), the tube fires at the 
mid-point of the positive cycle. As this voltage is raised, 
as in (B) the tube fires earlier. Point of firing in (A) is 
obviously the latest possible with this arrangement. 


Fig. 1 


by a voltage, the variation of which determines the 
point where the tube becomes conductive. 

In this form, if grid potential is negatively high 
enough, the electronic tube will be blocked even at 
the highest plate voltage in the cycle. As grid po- 


Fig. 3 HYRATRON-TYPE timer is available in form (A 































Electronics Enables Timing , 








HOSE intervals of time which 

represent the ultimate in the abil- 
ity of clock work, magnetic decay, 
thermal, dashpot and other similar 
kinds of delay components are in- 
terminably long by electronic stand- 
ards. Not only does the vacuum tube 
have the inherent ability to tick off 
the cycles as they come along, but 
suitable circuits and associated appa- 
ratus make it feasible to subdivide a 
single cycle electronically. Here is 
a review of some of the devices cur- 
rently offered for separate scientific 
investigation and for _ integration 
within that product to which: the pre- 
cise, short, time interval may mean 

so much. 








with special consideration for specification in photo- 
graphic equipment. Wiring diagram (B) shows DP. 
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sec 
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’ By Cycles In Place Of Seconds 
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Fig. 2 "TIMING control through a fuller portion at the 180 
deg. of a positive half-cycle comes through a phase- 
shift network like (A). Here the grid voltage is ac. as 


Spe theniteha annie: Sidcaioamrestnaniti ta point cause conduction to begin at lower and _ still 
we . urfve e)c 





be moved along the abscissa as in (B), (C), and (D) by lower voltages on the ascending curve (and accord- 
manipulation of the adjustable resistor shown and the ingly, earlier and still earlier points in time) Fig. 1B 
firing point moves to the position represented by the until finally a point is readied where there is passage 


intersection between grid voltage and the critical curve 


f th i itiv -cycle. C i ion i 
sa theres ti de ban dis: of the entire positive half-cycle. Controlling action in 


the grid-potential type of circuit is non-existent during 
the quarter-cyclé from full positive plate voltage to zero. 

Another electronic circuit steps in here and extends 
control into this area. This is the phase shift type 
which makes it possible to initiate conduction in a 
thyratron at points in the declining voltage portion of 


tential is reduced, a point is reached where the tube 
becomes conductive at the peak plate potential and 
continues conductive until plate voltage drops again 
to zero Fig. 1A. Since the tube is a rectifier, conduction 
A stops and does not continue during the negative half C 
“f of the cycle. Further reductions in grid bias from this 


D.T. initiating switch; timing resistor; relay; and lights, 
white for printing and red for standby. For operation 
see text. Unit of similar design (C) is for 4-channel timing. 





TIMING 
RESISTOR 





INITIATING 
SWITCH 
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A B 


Fig. 4 "TYPICAL examples of relatively long interval clec- 
tronic timers offer substantially similar capabilities. 

Unit (A) shows method of establishing interval by in- 

sertion of time-calibrated resistor in clips above dial. In 


the positive half-cycle. A voltage-dividing circuit is 
used to apply alternating potential to the grid as well 
as to the plate. A capacitor and a variable resistor 
in the voltage divided circuit make it possible to dis- 
place the phase of the grids in the plate and grid cir- 
cuits. See Fig. 2A. 

With this system, the conduction point of the tube is 
established by the intersection of the rising and falling 
grid voltage and the curve of the critical grid voltage 
Fig. 2B. As the grid curve is shifted into a greater 
leading position Fig. 2C and D, this intersection moves 
too and gives extended firing control for the tube. 


* See “Precision Timing Improves Quality of Welding Ma- 
chine Performance,’ November 1943. 


NTERVALS as short as 1/10,000 sec. are ac- 
curately measured by this electronic timer 
which gives the answer as a reading on the 
inbuilt indicating instrument. Principle in- 


volves charging of a capacitor during the in- for intervals between 1% and 45 cycles. 
terval, then making a precise measurement of 
final voltage without removing the charge. 
Photocell controlselectrical impulses.(B)Serves 

















B), timing knob is brought out through cover for con- 
venience; in other offerings, adjusting means is some- 


times arranged for locking-up to obviate tinkering. Unit 
‘C) is double-reset-type, hence two timing dials. 


These latter kinds of timing find possibly*their largest 
use in apparatus for the control of contact welding 
equipment performance.* 

In addition to welding, however, electronic timing 
is finding an increasing field of usefulness throughout 
industry. Things that could not be done at all with 
previous methods are being accomplished electronically 
and many things that were being done before are now 
done better. For instance, speed in turbines is being 
measured electronically by instruments which show 
a full division scale deflection with a speed change from 
1800 to 1800.1 rpm. A photoelectric tachometer ex- 
tends the same principles to the measurement of rotary 
speeds in the order of 100,000 rpm. 

Sesides f electronic 


precision of operation, the 


Handles leads up to 15 kva. demand. (C) Weld 
time control through this dial-selecting cycle 
upit improves the welding performance. 
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EVICE which aids in several 
ways to accomplish precise, 
short-interval timing isa rotat- 
able transformer, or voltage mod- 
ulator (A). Voltage in the out- 
put follows the curve at (B) and 
rotor can be turned at speeds up 
to 1800 rpm. 





3 PHASE 
INPUT _ 


PHASE VOLTS 


B 


timer offers many distinct advantages in longevity be- 
cause there are no mechanical parts to wear out. In 
the case of timing for plastic molding, for instance, 
quality of the finished product can be very closely con- 
trolled by accurate measurement of the period devoted 
to heat-curing of the compound in the press. The 
same advantages apply to control of photographic ex- 
posure, synthetic rubber treatment and many similar 
processes. Where a mechanical timer might be con- 
sidered to have lived an extremely long useful life 
after two million operations, electronic timing equip- 
ment works in terms of tens of millions. Furthermore, 
replacement of a few relatively simple components re- 
stores the apparatus to its original efficient performance. 


“THs arrangement (A) uses two units of standard de- 

sign in recycling circuit. Any desired number can be 
connected in this fashion without need for exterral relays 
or control units. Since resetting time is negligible in 
most points of specificatior, recycling speed is deter- 
mined by timing intervals as set on the two dials. (B 
Electronic timing unit here beirg adjusted permits expo- 
sure or other photo-electric process to be controlled, not 
in terms of elapsed time alone, but as a function of the 
amount of light passed. Note light-sensitive pickup at 

upper right of mounting board. 


A 
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IAGRAM (A) shows use of 
rotatable transformer, to 
give complete and gradual con- 
trol over ignition point of a 


LOAD CURRENT (MA) 


POSITION OF ROTOR 


CONTROLLED 
| | LOAD 


VARIABLE 
PHASE 
OuTPUT 


O<6 
POWER INPUT 


thyratron tube for electronic 
timing functions. Load-current 
characteristics are shown in 
curve (B) at upper right. 


Among specific offerings in the category of the rela- 
tively longer period electronic timers—running in gen- 
eral down to about 0,05 sec—many depend on the re- 
laxation circuit mentioned above. 

One is described as a double reset type devised to 
suit operations requiring rapidly recurrent impulses of 
selected duration. In effect, this timer provides an 
S.P., D.T. switch capable of rapid reversal, It can be 
adjusted over an approximate range of 0.05 to 120 
sec. to furnish an impulse of desired length with “on” 
operation, followed by an “off” period of selected dura- 
tion. Overall accuracy is in the order of 2 to 4 per cent 
depending on line-voltage variation. In a special form, 

‘Continued on p. 180) 
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Washington Say 


WPB Order Permits Output of Civilian Items by 
Small Plants. Authorization by WPB has been made 
that small plants may resume civilian production, subject 
to M and L orders. No materials for such production 
are provided. Specifically exempted from control in 
WPB Staff Memorandum 42-A are—(1) plants in 
critical West Coast labor shortage areas where employ- 
ment will not exceed 50 persons after civilian operations 
are renewed ; (2) plants elsewhere whose total employ- 
ment under similar circumstances will not exceed 100 
workers at any time. 

Under the relaxed policy for civilian production, any 
such output by larger plants will be concentrated as far 
as possible in areas where the labor supply situation is 
relatively favorable; as in labor areas Group 3 and 
Group 4. Portions of the programs may be placed in 
Group 2, but only after it is shown that there will be no 
interference with military production. Any resumption 
or expansion of production for Group 1 labor areas, 
where the manpower shortage is most acute, may be 
authorized only after clearance and approval by the area 
production urgency committee. If no such committee 
exists, approval must come from the WPB executive 
vice chairman. 

W PB officials explained the new order represents an 
effort to “fill in the chinks” in America’s production 
mechanism in a way to provide maximum war produc- 
tion and the fullest possible support for the essential 
civilian economy. It was pointed out also that a placing 
of responsibility on area production urgency committees 
in Group 1 areas carries out the WPB principle of de- 
centrahzation and, in effect, provides a check by local 
authorities for all cases in which there may be reason to 
believe production could be increased despite a tight 
labor situation. 

The easing of controls, as authorized in 42-A, was 
worked out by WPB Chairman Donald Nelson in co- 
operation with Executive Vice Chairman Charles FE. 
Wilson and distributed to staff directors. 


No Civilian Automobiles Now. At a recent confer- 
ence of WPB and automobile executives on arrange- 
ments for post-war output, seventeen top men told WPB 
they were against making civilian cars until after the 
war and thought production should then be restricted, 
at first, to a minimum of two million vehicles a year. 
Donald M. Nelson, WPB chairman asked them to 
supply his agency with information on the problems 
they will meet should they be permitted to resume pro- 
duction along either of the following lines: (1) produc- 
tion of a practical minimum number of passenger cars 
by each company, (2) production of an unrestricted 
number. When these studies have been completed, the 
committee will again be called into session for a review 
of the reports from the several companies. Any recom- 
mendations resulting from the later session will be 
passed on for final decision to the WPB’s “major policy 
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group,” the advisory committee on civilian policy re- 
cently named by Mr. Nelson. 

The information requested of the manufacturers will 
concern how much space they -have in their plants, 
what tools they have available and what tools they will 
need, their plans for removal of Government-owned 
equipment from their plants, how much advance notice 
they will need before resuming civilian production, and 
similar matters. 

Representatives of some of the smaller producers 
urged that the reconversion program finally settled on 
be kept so flexible that no company would be compelled 
to reenter peacetime production at too great a loss. 

Approximately 75 per cent of the industry’s equip- 
ment has been converted to war production, it was esti- 
mated. One of the first policies to be laid down, the in- 
dustrialists thought, should govern tools and machinery. 
This should concern both the questions of. releasing 
Government-owned equipment and placing orders for 
new tools with the machine tool industry now. 


Restrictions Lifted on Chromium and Nickel. 
WPB has revoked Conservation Order L-134 which 
restricted the use of chromium, nickel or any alloy of 
these materials in the manufacture of industrial instru- 
ments, control valves and regulators. 

Chromium and nickel have not become freely avail- 
able, but the alloys in which these materials are nor- 
mally combined and which have been conserved by 
Order L-134, are not now in as tight supply as when 
the order was issued according to the Industrial Instru- 
ment Branch, Radio and Radar Division. The use of 
nickel is still controlled by Conservation Order M-6-b. 

Revocation of Order L-134 is expected to conserve 
manpower for manufacturers and users of industrial 
instruments and result in improved products. 


Controlled Materials. \PB erroneously stated in a 
press release (mentioned in our May issue, page 111) 
that applications for priorities assistance and allotments 
of materials with which a person will make a Class B 
facility for his own use should be filed with WPB in 
Washington. 

It should, however, on the contrary, be filed with 
the nearest WPB field office. As previously mentioned, 
the form generally used for such applications is WPB- 
541 (formerly PD-1A), although in some instances 
other forms are stipulated. 


Experimental Electronics. WPB has announced 
that a person who gets materials with the priorities as- 
sistance given by Preference Rating Order P-43 may 
use them to make expérimental electronic equipment 
for his own use. This ruling is contained in Interpre- 
tation 2 to Limitation Order L-265, governing electronic 
equipment. 

The interpretation states that the restrictions of 
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paragraph (b) (1) of Order L-265 on manufacture 
apply to persons only to the extent that they are “en- 
gaged in the manufacture of electronic equipment for 
transfer or commercial use.” 


Modification of General Scheduling Order M-293, 
‘To clarify the status of Class X products, the provisions 
of General Scheduling Order M-293 have been modified 
according to WPB. Manufacturers of Class X prod- 
ucts, are required to file monthly shipping reports unless 
specifically exempted by WPB. 

The amended order required that Class \ product 
shipping schedules as filed with WPB shall cover ship- 
ments to be made on and after the first of the month fol- 
lowing the date of filing. Schedules submitted during 
a month will not cover shipments for the remainder of 
the month in which they are filed since such shipments 
are covered by previously filed schedules. The amended 
order still provides that shipping schedules become 
frozen on the date they are filed. However, if a manu- 
facturer is excused from filing his schedule it becomes 
frozen on the date he would file if he were not excused, 
and the freeze period in no event exceeds two months. 

Class X products affected by the clarification of gen- 
eral scheduling order M-293 include the following: In- 
tegral horsepower motors and generators for shipboard 
program items up to and including 200 hp. or 150 kw. 
and over 200 hp. or 150 kw.; shipboard type electric 
motor control equipment except internal combustion 
engine mounted accessories; compressors of the port- 
able types with piston displacement of 50 cu. ft. and 
over driven by internal combustion engines of 750 rpm. 
and more; vertical, single and twin band saws up to 
72 in. wheel diameter including tandem; and chain type 
power driven timber falling saws driven by gasoline or 
electric motor. 

In filing a shipping schedule for Class X products 
with WPB, a manufacturer need include in his schedule 
only those orders that were received up to a date that 
he may choose prior to the date he has to file his schedule 


War Contracts. Simplification of the mandatory fil- 
ing requirements for certain war contractors and sub- 
contractors subject to the Renegotiation Statute has 
been provided for by a ruling released recently by the 
War Contracts Price Adjustment Board. 

The ruling states that parent and subsidiary com- 
panies may satisfy the requirements for filing a manda- 
tory form of report by doing so on a consolidated basis. 
Subsidiaries having renegotiable business must file the 
Standard Form of Contractor's Report made _ public 
by the Board several weeks ago, but may complete the 
Report simply by writing on it a statement that the in- 
formation called for is contained in the consolidated 
report files by the parent company. 

The Board has announced, in response to inquiries 
from contractors, that no special forms have been or 
will be prepared on which to make application for ex- 
emption of standard commercial articles from the pro- 
visions of the Renegotiation Statute. Standard com- 
mercial articles vary too widely, the Board pointed out, 
to prepare a form which would be suitable for all. 

Similarly, no form has been or will be prescribed for 
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filing of applications for refunds under the retroactive 
application of the Statute’s provision exempting from 
renegotiation so-called excess inventory profits ; that is, 
profits attributable to increases in the value of inven- 
tories in excess of amounts that would reasonably be 
required for the performance of war contracts. 


Magnesium. WPB has ordered a slash of 34 million 
lb. annually, about 6 per cent, in the production of mag- 
nesium. With output of this formerly critical metal 
running between 8 and 10 per cent in excess of require- 
ments, WPB has directed five major producers to cut 
their production by amounts ranging from 35 to 100 
per cent. 

The companies affected and the cuts in production in 
relation to rated capacity are: Electro Metallurgical Co., 
Spokane, Wash., 50 per cent ; Permanente Metals Corp., 
Manetca, Cal., 50 per cent; Ford Motor Co., Dearborn, 
Mich., 100 per cent; Mathieson Alkali Works, Lake 
Charles, La., 100 per cent and Amco Magnesium Corp., 
Wingdale, N. Y., 35 per cent. 

Officials of WPB disclosed that current production is 
in excess of needs because the armed services have failed 
to consume their stated requirements. Stocks on hand 
are sufficient to meet two months’ requirements at the 
present rate of consumption, it was indicated. 


Information Regarding Foreign-Owned United 
States Patents. Manufacturing rights to some of 
the best and most recent foreign inventions may now 
be secured from the Government for only a nominal 
charge. There are approximately 45,000 patents and 
pending patent applications which were formerly owned 
by residents of enemy and enemy occupied countries but 
which have now been seized by the Alien Property Cus- 
todian. All except those patents already exclusively 
licensed to American firms prior to their seizure are 
available for use by any American manufacturer on a 
nonexclusive basis. The enemy patents will not be 
returned to their former owners after the war and are 
now being licensed on a royalty-free basis for the life 
of the patent. The only charge is an administrative fee 
of $15 for each patent licensed. Information regarding 
foreign-owned U. S. patents is available to manufac- 
turers through Technical Advisory Service, Smaller 
War Plants Corporation, Washington, D. C. 


Ballasts and Transformers for Lighting Fixtures. 
WPB announces that the lighting fixture ballast and 
transformer industry has voluntarily curtailed produc- 
tion of types and sizes not in general demand as brought 
out in a recent meeting of the industry’s Advisory Com- 
mittee. 

Ballasts and transformers are electrical devices used 
in operating fluorescent lighting fixtures. Ballasts are 
used for hot cathode lamps and transformers for cold 
cathode lamps. Approximately 25 types of ballasts for 
hot cathode lamps and 10 types of transformers for cold 
cathode lamps are being produced, representing an 
over-all reduction of about 60 per cent in the number 
of types and sizes formerly made. 

Committee members said that the trend in produc- 
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tion is toward an increase in 15 and 20 watt ballasts and 
a decrease in 100 watt units. Military and essential 
civilian requirements for 1944 call for production 
amounting to a dollar value volume of about $10,000,- 
QOO according to WPB. 

Transformers for military radio and radar equip- 
ment are made in the same plants as ballasts and trans- 
formers for fluorescent lighting equipment. Because of 
this situation, the increase in requirements for radio 
and radar transformers, estimated at 50 per cent higher 
this year than in 1943, is conflicting with production 
of the products for lighting equipment. The Committee 
recommended that production of fluorescent lighting 
fixtures be brought into balance with production of 
ballasts and transformers for these fixtures, and that 
the manufacture of less essential types of fixtures be 
further restricted. 


Machine Tools. Modification has been made by WPB 
of rules governing approval of preference ratings as- 
signed on Form WPB-542 (formerly PD-3A). Under 
the new rules, specified in WPB Directive No. 23, field 
offices may approve preference ratings assigned by the 
armed services on these forms for the purchase of ma- 
chine tools which were produced under Defense Plant 
Corporation pool orders, despite the fact that other 
suitable equipment may be available. Formerly, WPB 
field offices could approve preference rating instru- 
ments for any machine tools without ascertaining the 
availability of other suitable equipment. 


Panel Indicating Instruments. At a recent meeting 
of the Pane] Instrument Industry Advisory Committee, 
it was announced that the panel indicating instrument 
indusiry is now in a position to fulfill orders for any 
known requirements for these instruments. Electrical 
panel indicating instruments are those for panel or 
switchboard mounting normally connected to a circuit 
for continual measurement. 

(Juotations on delivery time for panel indicating in- 
struments have been reduced within the past six months 
according to WPB. While quotations formerly were 
for delivery from six to eight months after receipt 
of an order by a manufacturer, the average delivery time 
is now four months. Under certain conditions, WPB 
representatives said delivery can even be made in 30 
to 60 days after receipt of an order for standard panel 
types of instruments. 

Although requirements have been known to change 
suddenly and to such an extent that products become 
critical overnight, if this does not occur in the panel 
instrument industry in the next six months, total ship- 
ments are expected to exceed actual requirements. 


Material Substitution and Supply List. This 
twelfth list has just been released by the Conservation 
Division of the War Production Board and divides 
materials into three groups of availability and changes 
occur as their supply and demand fluctuate. 
Commenting on the current supply of essential ma- 
terials, Howard Coonley, director of the Conservation 
Division, said: “The improved materials situation in 
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Issue 12 reflects the results of both strict Government 
regulation and ingenious cooperation by industry.” 

Copies of this report are available for Army, Navy, 
all Government agencies and legitimately interested in 
dividuals or organizations, in this or in Allied countries, 
at any regional office of War Production Board, or may 
be obtained by writing on an official letterhead to the 
Editor, Material Substitutions and Supply List, Con- 
servation Division, War Production Board, Room 2610, 
Temporary D, Washington 25, D. C. 


Technical Copper Wire and Cable Industry Ad- 
visory Committee. Supervised by Government pre- 
siding officer, E. H. Hammond, Jr., the following mem- 
bers now constitute the industry advisory committee 
for technical copper wire and cable: Alfred Bellis, 
John A. Roebling’s Sons Co.; M. R. Cottrill, General 
Insulated Wire Works, Inc.; A. D. Cummings, Collyer 
Insulated Wire Co.; Ernest. W. Davis, Simplex Wire 
& Cable Co.; Frank E. Dresner, General Motors Corp. ; 
I. J. Furst, Circle Wire & Cable Corp.; Clifford O. 
Hull, General Electric Co.; John H. Ingmanson, Whit- 
ney Blake Co.; R. W. Moore, National Electric Prod- 
ucts Corp.; W. F. Osler, Jr., Cornish Wire Co., Inc. ; 
W. T. Peirce, American Steel and Wire Co.; Glenn E. 
Rolston, Rome Cable Corp.; Sanittel J. Rosch, Ana- 
conda Wire and Cable Co.; R. A. Schatzel, General 
Cable Corp.; Daniel Seifer, Diamond’ Wire and Cable 
Co.; Robert L. Simpkins, Essex Wire Corp.; E. G. 
Sturdevant, U. S. Rubber Co.; H. H. Wermine, Belden 
Mig. Co.; F. H. Wetzel, Electric Auto-Lite Co., and 
Edward D. Youmans, Okonite Co. 


Electronics. In a letter to all manufacturers of elec- 
tronic equipment and component parts suppliers, L. R. 
Boulware, Operations Vice Chairman of the War Pro- 
duction Board emphasized the importance of keeping 
the expanded military electronics program at its highest 
production level throughout 1944. 

The Army-Navy Electronics Production Agency has 
been dissolved as of May 15, and the functions pre- 
viously exercised by that agency are being absorbed and 
carried on by the Army, Navy and WPB according to 
the normal sphere of action of each. It was pointed 
out in the letter, however, that these organizational 
changes do not alter the rules of Limitation Order 
L.-138-a (Electronic Equipment) nor do they weaken 
the force and importance of the Precedence List. 

Electronic equipment manufacturers and component 
parts suppliers were urged by Mr. Boulware to note 
Interpretation 1 to Order L-138-a, setting forth the 
relation of the Precedence List to Scheduling, and the 
rules of Priorities Regulation 18 relating to frozen 
If all electronic equipment manufacturers 
conform to the basic principles of these regulations, 
schedules will be met to keep production of electronic 
equipment at its highest level in conformity with the 
requirements of all Claimant Agencies, the letter said. 


schedules. 


Time Delay Non-Renewable Cartridge Fuses De- 
fined. Interpretation 2 to Order L-161 defines time 
delay non-renewable cartridge fuses. The term, as used 
in the order, means a non-renewable cartridge fuse em- 
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ploying a dual element. One of the elements is a fuse 
link that opens on a short circuit; the second element, 
in series with the first, acts as a thermal cutout to open 
the circuit on prolonged overloads only, according to 
\VPB. The term does not include non-renewable car- 
tridge fuses that do not employ a dual element. 

Order L-161, as amended in February 1944, pro- 
hibited the use of vulcanized fibre tubing in non-renew- 
able electric fuses with five exemptions, one of which is 
time delay non-renewable cartridge fuses. 


Surplus Government War Goods and Property. 
\ weekly Washington Newsletter on surplus U. S. 
Government war goods and property was inaugurated 
on May 7 for American business executives. 

The newsletter will give a weekly running account 
of the government’s plans in offering surplus property 
and goods for sale. It will also report on the activities 
of surplus property units set up, or to be set up, in the 


INDING its principal service ter and 
with the Field Artillery where 
it may be used as a semi-permanent 
fixed station or mounted in a recon- 





FIELD RADIO TELEPHONE HAS 1680 TO 4450 KC. RANGE 


receiver 
switched simultaneously and it is 
only necessary to make minor ad- 
justments of the antenna condenser 


Treasury Department, War Food Administration, Re- 
construction Finance Corporation, Maritime Commis- 
sion, War Shipping Administration, Office of Price 
Administration and War and Navy Departments. It 
will report official actions of the Surplus War Prop- 
erty Administration. 

The editor is Vincent F. Callahan for the past three 
years national director of the U. S. Treasury’s War 
Bond Promotion in advertising, press and radio. 

The “Surplus War Property Newsletter” will be 
issued from Mr. Callahan’s new offices at 1701 H Street, 
N. W., Washington 6, D. C. 


Incandescent and Fluorescent Lighting Fixtures. 
Restrictions on the use of metals in industrial type in- 
candescent and fluorescent lighting fixtures have been 
eased up a bit. 

These changes are made by Order L-212 as amended, 
Continued on p. 164) 





same frequency. The station may 
be operated from a distance by 
means of a hand set and remote con- 
trol unit. A special “side tone cir- 


frequencies are 








naissance scout car for mobile oper- 
ation, this equipment is installed in 
three wooden chests. One case con- 
tains the transmitter-receiver unit, 
another the standard power supply 
for operation on 117 volts ac., and 
the third, the gasoline driven gen- 
erator and its starting battery. 


Cables and accessories are carried 
in the power supply chest. 

Both the transmitter and receiver 
are provided with six pretuned crys- 
tal controlled channels. 


Transmit- 
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and receiver tuning to secure maxi- 
mum performance on any channel. 
The receiver may also be tuned 
manually to any frequency within 
its range (1680 to 4450 ke.). The 
transmitter has an output of 50 watt 
and operates as an amplitude mod- 
ulated radiophone. 

The automatic volume control in 
the receiver permits it to be oper- 
ated at full gain for the reception 
of weak signals without “blasting” 
from nearby transmitters on the 








cuit” enables the operator in charge 
of the equipment to monitor the 
remote operator transmissions. 
The receiver is equipped with 
diode noise limiter and audio fre- 
quency filter which are switched in 
or out of the circuit simultaneously. 
The noise limiter functions in the 
usual manner by clipping the voltage 
peaks due to electrical disturbances 
and the audio frequency filter passes 
all essential voice frequencies. 
Developed by Hallicrafters. 






















XEMPLIFYING the difficulties which have for 


some time confronted those responsible for spe- 
cific product designs requiring operating instruc- 
tions or readings for their functioning is that WPB 
order which states “No aluminum, copper, chromium, 
nickel, cadmium, or alloys or finishes thereof shall be 
used in the manufacture of enclosing cases, name plates, 
identification plates or door handles for controllers.” 
There are exceptions, of course, for in many cases, 
dials and scales for Army and Navy instruments, radio, 
radar, etc., are rated as critical war components and 
permission has been granted for the use of steel, alu- 
minum, copper, and other materials. In general, there 
has been the necessity to adopt alternate ways without 
sacrifice of results. Here, too, war-learned methods are 
due for definite carryover to days of peace. 
Product markings may be considered under three 


(PEBATING conditions within the wartime product, 

notably planes for night flying, require special pro- 
visions for low intensity illumination or self-luminous 
dials and nameplates. A—This group of dials and in- 
struction plates for plane dashboards have a fluorescent 
substance incorporated within the sheet below several 
layers of resistant plastic. The surface of these plates has 
a dull finish to eliminate reflections. A source of ultra- 
violet light serves to maintain fluorescence. B—These 
dials are of clear transparent plastics with characters in- 
dented on the back surface and filled with fluorescent 
paint. The entire rear surface is then coated with an 
opaque finish which minimizes unwanted reflection. This 
process eliminates surface wear as related to the lumines- 
cence of the figures. An ultra-violet source is required. 




















Wartime Dials and Nameplate 








NDISPENSABLE though the func- 

tions served by lettered instructions, 
position indicators, scale graduations 
or product identifications may be to 
the wartime product, it has been nec- 
essary for engineers and designers to 
find alternate ways to accomplish this. 
Partly because of material shortages 
and certainly to some degree because 
of more exacting requirements for per- 
manently available and conveniently 
accessible instructions and facts. Sup- 
pliers of nonmetal components have 
been particularly alert to assist the 
product development engineer’ in 

meeting this problem. 





general headings: name plates, data or instruction 
plates and dials. Information as to the manufacturer's 
name and location may often be cast into the body or 
frame of products which are made of metal castings or 
molded plastics. Such markings may contain blank 
spaces for the insertion, by stamping-in, of the product's 
When operating or caution- 
ary instructions are needed, other means than casting-in 
are generally employed. In the main, the nameplates 
which may be employed for commercial purposes are 
those of plastics, porcelain enamel and decalcomanias. 

On many kinds of products, markings may also be 
made by sand blasting which provides a clear and per- 


rating, serial number, etc. 
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ORCELAIN enamel on special steel stock permits a 
highly permanent form of dial or nameplate with a 
mirimum use of critical materials. Here too flexibility 
is something of a teature for (A) bright contrasting colors 
are easy to obtain. B—Fine lines and details of lettering 
are quite favorable. C—Non-plane surfaces offer few 
difficulties and (D) a dull non-reflecting enamel may be 
specified where advantagous. 


manent type of marking which is especially suited to 
products of glass and ceramics but may also be used on 
metal surfaces.* 

In the production of data or instruction plates cer- 
tain items should always appear while others, not ab- 
solutely essential, are nevertheless desirable. Primarily, 
the plate shoukl bear the name and location of the 


* See “Up To Date In Product Identification,” December 1941 
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manufacturer and the rating of the product if it is of the 
nature of a motor, controller, relay or switch. The 
voltage of the current upon which the product is to 
operate and its wattage or amperage should be given. 

Serial numbers may be stamped upon a smoothed 
part of the product, as previously indicated, or upon a 
blank boss on the plate. When placed upon the product 
itself, it should always be located in the same place in 
each instance so that the user will be able to find it. 

lt should be remembered that the device, machine or 
any piece of equipment will often be placed in a posi 
tion where the lighting is poor, especially on the plate 
which indicates that the lettering should have charac- 
ters that may be conveniently read even under condi- 
tions of poor illumination. Otherwise the plate may be 
provided with an individual light which is mounted di- 
rectly above the plate or dial and may be rotated to 
cast its light at any desired angle. Such a plate or 
panel light uses a miniature bayonet bulb which may 
be removed from the front for replacement. 

30th molded and laminated plastics are used for 
name plates, dials and also indicators. Each has its 
special qualifications for particular purposes. Pigments, 


Na plates are being injection molded in plastics 

(A) and used in place of metal stampings or 

castings particularly for large heavy duty products. 

Lettering may be either cameo or intaglio, in relief or 

recessed. They are also prepared upon laminated stock or 

may be based (B) upon a core of paper impregnated with 
phenolic or urea base plastics. 
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ECALCOMANIAS offer a familiar and notably 

effective method of securing nameplates. Flexibility 

is one of their most notable characteristics for color, 

ready placement and specification to meet individual 
product features and developments 


for imparting the desired color to the material, are 
available in such a vast range of shades and colors as 
to afford an almost unlimited choice. 

The product manufacturer who wishes to use plastic 
name plates, dials or other markings has the choice of 
two availabilities. He may obtain the material for 
molding and produce the plates himself, or he may 


GEILLFUL handling of laminated stock permits some 

unusually interesting results in the character of letter- 
ing obtainable. A—This sheet material is composed of 
five layers of alternated black phenolic and white urea 
impregnated sheets. The former are engraved prior to 
laminating so that the marks are an integral part of the 
sign. B—Here black phenolic impregrated sheets have 
been sandwiched between layers of urea impregnated 
sheets. Thus, either white on black or black on white 
lettering is readily gained. C—A further variation where 
the black surface is engraved through the sheet so that 
the white characters are exposed. Note also the white 

frame obtained by beveling the black surface. 
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have them produced by custom molders or extruders 
The choice will usually be governed by the cost, the 
latter course being preferable from this standpoint whe 
a comparatively small quantity is needed or when som 
form of mold owned by the supplier is applicable to th: 
result desired. 

For use on Diesel engines, steam engines, steam tur 
bines, and similar “heavy” products, name plates of in 
jection molded plastics are designed for attachment hy 
machine screws, and serial numbers and other data ar 
stamped with metal stamps in the blank spaces provided 
for this purpose. As the characters are in high relief, they 
stand out clearly, require no polishing and possess per 
manence. For contrast, the plates of any chosen colo 
of plastic have the characters painted in a contrasting 
color so that they will stand out prominently. Becaus: 
of their high degree of visibility, the manufacturers 
believe that this type of name plate will, in the future 
be employed as a permanent replacement for metal 
plates in many applications. 

Laminated plastics as superimposed layers or thi 
plates of paper or fabrics impregnated with a heat 

(Continued on p. 218) 
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NILES TRAMMELL, President, National Broadcast- 
ing Co.— 

‘Television is a precise and highly complicated tech- 
nical system and should be discussed and evaluated 
at this time only by engineers, who through long expe- 
rience with the problems of television have demonstrated 
their competence to do so. It is unfortunate that at this 
time non-technical people should involve themselves in 
1 controversial discussion as to what is now in the re- 
search laboratories and what may possibly come out of 
those laboratories by the end of the war. Neither is it 
proper that non-technical people should attempt to 
evaluate the practical application of embryonic develop- 
ments before those technical developments have been 
proven in practice and evaluated by the leading tele- 
vision engineers of the industry. 

“After the recommendations of-the engineers of the 
Radio Technical Planning Board have been submitted 
to the Federal Communications Commission will be 
the appropriate time for the non-technical executives 
and management to determine broad questions of policy 
in the light of the information made available to them 
by the engineers of the industry. 

“Television should not be held from the American 
public while experimenters deal in theory and suppo- 
sition. Otherwise, we will find that other great nations 
will have established television systems shortly after the 
war, while the American public listens blindly and the 
citizens of other great countries both see and hear. Tele- 
vision is an American invention and Americans should 
be the first to benefit by the greatest mass communica- 
tions systems of all time.” 


DONALD DALLAS, President, Revere Copper & 
srass Inc. (in a report to employees )— 

‘No one who is really patriotic complains about high 
taxes in wartime. This war must be won at all costs. 
However, as taxpayers, we have a right to see to it 
that tax money is not wasted and as workers and in- 
vestors to hope that at the earliest opportunity, taxes 
on both individuals and corporations may be lowered. 
Progressively mounting taxation destroys incentive. 
strangles industry at its source, sows the seeds of State 
Socialism and can in the end destroy Freedom, as we 
have known it in this country. 

“Let’s not forget, there are no jobs without employ- 
ers, no employers without risk capital, no risk capital 
without incentive. This fact is vital in our plans for the 
future. The aim of all postwar planning is more produc- 
tion of better and cheaper goods for sale to the Ameri- 
can public. Only through this type of production do 
jobs become widespread and prosperity a reality. If the 
Government will allow us and other employers, both 
large and small, to save a reasonable part of what we 
make to put back in the business and encourage people 
to invest their savings in industry, with a reasonable 
expectation of a fair return on their investment, there 
will be plenty of capital available to finance postwar 
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Selected comments by in- 
dustry men or other well- 
known citizens and some 

government authorities. 


jobs. This concerns every one of us whether we are in 
the ranks of labor or management and is probably one 
of the most important factors in what shall happen to 
us after the war. We have every reason to believe that 
the majority of people in the United States want to 
continue the American system and that the returning 
soldiers want to come back to the kind of life they left 
in which they will be free to make their own way.” 


GEORGE W. MASON, President, Nash-Kelvinator 
Corp. (in a recent address )— 

“Large scale production of new four-bladed propellers 
and an improved 2100 hp. two-stage, supercharged air- 
craft engine, which combined will increase the speed 
and carrying capacity of Navy Corsair and Hellcat 
fighters, will soon result in a shift of Nash-Kelvinator’s 
war production activities. Neither of the new con- 
tracts, involving substantial order, will interrupt the 
company’s current assembly line production of three- 
bladed Hamilton Standard hydromatic propellers and 
two-stage, supercharged Pratt & Whitney 2000 hp. 
engines. The new program will be in the nature of a 
rapid, but orderly transition toward the output of these 
advanced and more powerful units. Although Nash- 
Kelvinator is one of the country’s major producers of 
both aircraft engines and propellers, the new contracts 
mark the first time the company will be making both 
propellers and engines for the same planes.” 


JOHN E. HAINES, Chairman, Postwar Planning 
Committee, Minneapolis-Honeywell Regulator Co. (in 
a talk before the American Society of Heating and 
Ventilating Engineers )— 

“Electronic controls so sensitive they react to the 
heat of a person’s hand will eliminate, in the not too 
distant future, the cold floors and drafts prevalent in 
the majority of homes today. Most of the predictions 
concerning the future of electronic equipment in the 
home, for commercial applications and in industry, are 
well founded. It should be remembered, however, that 
electronic equipment is not a cure-all for every defi- 
ciency in our mechanical world. Electronic controls 
will be valuable in connection with the air-conditioning 
and heating of both homes and industrial plants since 
they react to minute temperature variations. The use 
of electronics, combined with present-day temperature 
control equipment, will mean greater comfort—as well 
as convenience and safety.” 





WILLARD H. DOW, President, Dow Chemical Co. 
(in a speech accepting the gold medal of the American 
Institute of Chemists )— 

“We, today, without thought of our words, speak 
of the Government or of Washington as a ruling power. 
Our forefathers did not depend upon a government. 
The government depended on them. They derived 
their freedom to worship, to speak and to carry on from 


121 
























Almighty God and not from anything fashioned by man. 

“The utter reversal that has come about in our man- 
ner of thinking—a reversal which holds much evil and 
no good-—is being driven in by a parade of authorities 
through committee rooms, through lecture halls and 
even through pulpits, solemnly warning us and exhort- 
ing us not to be hasty in getting rid of our wartime con- 
trols so as not to lapse into another dreadful era of 
tooth and claw. We are being warned against the 
dangers of freedom. We are being openly counseled to 
follow the cultures and even the diets of nations that 
never knew freedom. In the ‘twenties, foreign missions 
were inspecting us to see how and why we managed so 
well. Now, in the ‘forties, we are being taught that 
whatever we did in the past as a people was crude and 
quite wrong and that our future lies in being something 
other than American. 

“All of which, to me, is rot, for I do not happen to be 
one of those who believe that the United States is a 
failure. And, although we have a lot to learn and, if we 
keep our balance, we shall always have a lot to learn, | 
think that what we have to learn from abroad is in the 
way of what not to do and not in the way of what to do. 
For if the cultures of Europe and Asia have brought 
them to their present pass, we have nathing to learn 
from them.” 





JOHN H. SQUIRES, Better Homes Dept., Westing- 
house Electric & Mfg. Co.— 

“Electricity is the cheapest of all servants but even 
modern houses seldom are properly wired or designed 
to utilize it completely. Unless plans are made for the 
future when houses will be built again, these much- 
talked-of postwar homes won't be able to utilize the 
conveniences the electrical engineers and manufacturers 
will make available. 

“The building industry has made plans to speed up 
the conversion from war products to the needs of the 
home with a minimum of time and unemployment. 
This means that the manufacturer must get back into 
production of articles he made before the war. It: is 
inevitable that the equipment and appliances first placed 
on the market will be the same or similar to those used 
in 1942, They may carry a new dress but funda- 
mentally they will be the same. Product and equip- 
ment history however has been one of organized im- 
provement year after year. New materials require new 
techniques, new machinery and reasonable periods of 
testing before the manufacturer is willing to place them 
on the market. You may be sure, however, that the 
period immediately following the war will be one of 
greatly accelerated development of all products and 
materials—both old and new.” 


COL. WILLARD F. ROCKWELL, President, 
Chairman of the Board, Pittsburgh Equitable Meter 
Co. (before American Gas Association )— 

“Just two steps are necessary to correct present con- 
ditions. First, limit the tenure of office so that poli- 
ticlans cannot fix themselves in power; and second, 
limit the amount of income that can be taken by the 
Government in taxes or mortgaged under Government 
debt. These two steps will prevent the formation of 
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powerful political machines by either party and keep 
the profiteering politicians from buying votes and de- 
bauching the voters. These two steps will break up 
every political machine, even the smallest units which 
operate in cities, counties, and states. It is the duty 
of everyone of us to fight for a return to Constitutional 
ways, and when we meet any who have been deluded 
into believing that their conditions have been improved, 
we should present the facts and figures to show that 
their higher wages, subsidies, or profits are only inflated 
values, with a concealed liability which will have to be 
paid when the day of reckoning arrives. When the 
American people learn the truth of the present situa- 
tion, they will take the right action, as they always 
have in the past.” 


W. S. SHIPLEY, Chairman of the Board, York 
Corp. (in a statement to stockholders )— 

“Providing jobs for 12,000,000 victorious returning 
war veterans is a responsibility that will have to be 
assumed by leaders in industry, and from my observa- 
tions, I feel that industrial leaders are assuming this 
responsibility. Millions of Americans now feel that 
this country not only must win the war, but must also 
win the peace. Unfortunately, there are far too many 
people among us who still think that we had better 
win the war first, and then start talking and planning 
to win the peace. Such planning takes a great deal of 
time, and beginning now will be none too soon.” 


A. W. ROBERTSON, Chairman of the Board, West- 
inghouse Electric & Mfg. Co.— 

“Postwar appliance business of the Westinghouse 
Electric & Mfg. Co. will be substantially above the 
average of prewar years. The first appliances to come 
off the assembly line after the war will be the prewar 
models, with whatever refinements can be incorporated 
without any major changes in design. Prices of these 
new appliances—refrigerators, washing machines, iron- 
ers, toasters—will be about 25 per cent higher than 
prewar prices. Such an increase will reflect higher 
labor, material and distribution costs. With a national 
income of about $125 billion after the war, which should 
insure a pretty reasonable period of prosperity, I think 
that an increase of that amount would not be considered 
unreasonable.” 


DONALD NELSON, Chairman, WPB— 

“Until the European invasion comes off successfully, 
we cannot take a chance on returning to the manufac- 
ture of any civilian item that isn’t absolutely essential. 
War production reached a peak of approximately $6 
billion last November and December, then dropped to 
about $5.7 billion in February and March. We are 
just now approaching the most critical phase. We are 
going to have to reach a new peak by August.” 


DELMAR G. ROOS, Vice President in Charge oi 
Engineering, Willys-Overland Motors— 

“Postwar America can look forward to vastly supe- 
rior shortwave radio reception if auto makers adopt 
the war-developed technique—spark suppression— 
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What plastic has highest 
resistance to water? 





Among all plastics—Styron (Dow Polystyrene) stands out for stability 
to water. Absorption after 24 hours test is 0.00 





Selection of plastic materials for a specific job usually 
calls for careful “balancing” of properties. After 
weighing all requirements, you will likely choose the 
one plastic that most nearly meets all of your needs. 


In this process of selection, you will find Styron (Dow 
Polystyrene) an extremely helpful material. It is well 
balanced—capable of doing many jobs. 


We call your attention to Styron’s outstanding re- 
sistance to water because this single property is 
important in so many applications. In electrical prod- 
ucts, precision moldings, and many movable parts, 
stability to water is essential. Styron’s water absorp- 
tion after 24 hours immersion at 25° C. is 0.00. Even 






STYRON 


(DOW POLYSTYRENE) 


after prolonged periods, it is not affected by humid 
conditions or contact with water—in moldability, color 
bleaching or dimensional stability. 


Complete property “balance” is obtained through 
Styron’s excellent insulating properties, low specific 
gravity, acid resistance and broad color range. These 
factors give Styron a place of importance in every 
plastic discussion. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York + Boston + Philadelphia +» Washington + Cleveland + Detroit - 
St. Lovis + Houston + San Francisco + Los Angeles + Seattle 


Chicago 


Dow announces the opening of a Detroit office to serve this important industrial area 
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which eliminates radio interference from the engines of 
mechanized weapons. The resultant improvement in 
the field of high frequency broadcasting will be of suf- 
ficient magnitude to warrant enactment of legislation 
which will assure peacetime application of this radio 
development to all new automobiles. Such a legal re- 
quirement will bring about the suppression of all cars 
and trucks on the highway within a period of five to 
seven years and thus, by releasing a vast number of 
short wave bands previously denied the public, will 
clear the way for infinitely better auto and home radio 
reception in days to come.” 


JAMES S. KNOWLSON, Chairman of the Board 
and President, Stewart-Warner Corp.— 

“We hear much these days of the duty of industry to 
provide employment, and we can safely rely on indus- 
try to do its best, for without employment, industry 
cannot live, but industry itself cannot provide employ- 
ment ; customers, and customers alone, provide the jobs. 
All that industry can do, is to attempt to produce goods 
which customers will buy. Goods are not produced 
overnight. A large and important section of our in- 
dustry today is given up entirely to production of war 
goods—goods for which there will be no civilian cus- 
tomers. The speed with which these industries can get 
back to their regular job, depends on many things. The 
government’s policies for the termination of war con- 
tracts, the prompt payment of claims and the clearance 
of war facilities are important. 

“But even under the best conditions, there is bound 
to be a trying period in which industry like a moulting 
crawfish is getting rid of its old coat of war production 
and regrowing its new shell. During that period, like 
any other moulting animal it will be most vulnerable 
at the hands of its friends, as well as its enemies. This 
period of apparent diminished animation will be meas- 
ured in months, if you will, but it will still be long 
enough to bring into sharp focus not only employment 
itself, but the pattern of employment. It will most 
probably be longest in the large industries, which nor- 
mally attract public attention and controversy. 

“Fortunately, the larger units of production are not as 
important as the amount of attention they attract would 
lead us-to believe. Few of us stop to think that in 
1939 almost three-quarters of our manufacturing estab- 
hshments employed less than 20 people each; that out 
of three million businesses 92 per cent employed less 
than 100 people—yet almost 50 per cent of the total. 
This great group attracts but little attention; they float 
no bond issue; they carry few pages in national pub- 
lications; and they have little attraction for the skillful 
labor organizer. Unheralded and unsung, but ingenious 
and determined—we can rest assured that their period 
of reconversion will be much shorter than that of large 
institutions. The reasons for this great group of small 
independent operators lies deep in our history . . . they 
truly form the foundation and backbone of our indus- 
trial life.” 


NELSON E. COOK, General Superintendent, Gal- 
vanizing Operations, Wheeling Steel Corp.— 
“Quite naturally, we cannot sit back complacently and 
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expect the postwar markets to come to us. Further. we 
cannot depend too much on the pent-up markets to 
keep us occupied for too long a period. Some of these 
unsatisfied markets may already have been absorbed, to 
some small extent, by other new products; and, most 
certainly, we know that the time will surely come when 
these pent-up demands will have become exhausted and 
we will be on our own. The galvanizing industry is 
challenged to maintain its position in the field of coated 
products. We are well aware of this challenge. With 
a background of more than a century of producing such 
products, during which time these products have proved 
their value to the extent that they are widely and con- 
fidently accepted by the buying public, we are not too 
much alarmed. We know the merits of zinc-coated 
products and we shall also enter the spirit of free com- 
petition to the extent that we may hope to gain new 
fields which were not formerly ours for zinc-coated 
products and accessories;”’ 


S. E. MAXON, Technical Service, New Jersey Zinc 
Sales Co.— 

“Many engineers and designers, who were not famil- 
iar with the possibilities of die castings before the war, 
have learned by recent experience how economical and 
well adapted for important uses die castings have be- 
come. These individuals are more than likely to apply 
this knowledge with great profit when they come to 
the design of postwar products. When this potential 
increase in requirements is added to that existing before 
the war, the prospects for more and even better die 
castings after the war appear to be exceptionally bright. 
Though there have been some advances in the process- 
ing of competing high production materials, there are 
sound reasons for believing that die castings of zinc 
alloys will continue to hold, and probably will materially 
improve, their competitive position.” 


R. W. MAYER, Manager of Industrial Sales, Kelley- 
Koett Mfg. Co. (in an address before the Pittsburgh 
Section, American Industrial Radium and X-ray So- 
ciety )— 

“Although X-ray has found its widest application in 
the field of medicine, we know that industrial X-ray has 
just as long a history because old Dr. Roentgen made 
radiographs of his gun and his clock as well as of his 
hand and other parts of his body. The tremendous ex- 
pansion of industrial X-ray since the start of the ‘war 
leads us to give some thought to its postwar future. 
It is obvious, that the Government as a customer, will 
not be in the picture to require X-ray inspection of air- 
plane ‘castings, tank welds, armor plate, etc., from the 
sole standpoint of safety—although there might con- 
ceivably be some Government safety regulations calling 
for X-ray inspection of certain vital parts of airplanes 
used as pubiic carriers. 

“However, many industrial X-ray users who started 
using the equipment originally because of Government 
requirements, have learned the value of inspection be- 
neath the surface for the information it has given them. 
enabling them to improve quality, reduce costs and save 
labor. We do not believe these users are going to dis 
card their X-ray equipment. It has proven its value to 





ELECTRICAL MANUFACTURING 








re 

0 

se 

0 
Ost 
1en 
nd 
is 
red 
ith 
ich 


n- 


There’s nothing like making the driving 
test to convince yourself that there’s noth- 
ing to match the all-around superiority of the re- 
cess design in Phillips Screws! It quickly demon- 
strates that Phillips is truly a scientifically engi- 
neered recess in which every angle, every dimen- 
sion has a definite purpose, contributing to driv- 
ing ease and speed — and to fastening strength. 

Once you make this “driving test’’ you'll see 
how Phillips Recess Head Screws fully utilize 
turning power ... why your workers can “get 
going” without fumbling, wobbling, skidding 
Starts ... can sustain speed and make consistently 
tight fastenings without getting all tuckered out. 
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That’s because the driver point automatically 
centers itself in the Phillips Recess, so that screw 
and driver ‘‘handle”’ like one unit! 

You'll also discover that you can set screws up 
tight without damger of wrecking the Phillips 
Recess. Those rounded corners of the Phillips de- 
sign will not crush under pressure. And that 
rugged screw head won’t pop off, either, because 
the Phillips Recess does not weaken it! 

The driving test also explains why the Phillips 
Recess is found in 90 per cent of all assemblies 
where recessed head screws are used . . . and why 
Phillips is the only recess ever ok’d by 23 leading 
screw makers! 


To Make Wartime Quotas and Peacetime Profits . . . get the 
faster starting — faster driving — stronger, better looking fastenings 
that only screws with Phillips Recessed Head can give you! 


PHILLIPS << SCREWS 


OD SCREWS * MACHINE SCREWS «© SELF-TAPPIN 











them. Is it not more likely that they will pass along 
what they have learned and establish acceptance stand- 
ards of their own on purchases of castings, welded parts 
and various assembled units and require X-ray inspec- 
tion on the part of their suppliers?” 


WALTER S. GIFFORD, President, American Tele- 
phone & Telegraph Co. (at annual meeting of stock- 
holders )— 

“We look forward to a record postwar construction 
program and we have many new things we expect to 
do. We expect to provide intercity networks—ulti- 
mately nationwide in extent—for television. We plan 
to try out short wave radio relay systems for long dis- 
tance telephone service and for television. We know 
that coaxial cable systems—cables which are capable 
of carrying several hundred telephone conversations 
simultaneously in two metal tubes a little larger than 
a lead pencil with a copper wire inside each extending 
along its axis—work very satisfactorily but we do not 
know whether or not radio relay systems will work 
better or prove more economical. We are in the com- 
munications business and we intend to use the best and 
most economical means whether wire or radio.”’ 


J. S. SAYRE, President, Bendix Home Appliances, 
Inc.— 

“There will be a market for 500,000 of our washing 
machines in the first postwar year. Reconversion, 
financing, production, organization of selling and adver- 
tising forces in the field are only the beginning.” 


WILLIAM P. WITHEROW, Chairman, Executive 
Committee NAM— 

“If the-20 Latin-American countries develop their 
raw resources by industrialization, then they will make 
themselves bigger and more powerful neighbors with 
whom to trade. It will be good for us to export capital 
goods to equip those growing mantifactories in Latin 
America, for we cannot use all the productive machinery 
which we are now geared up to make. And those Latin- 
American countries, during the years of our adjust- 
ment, will not want to make such capital goods, but to 
make consumer goods.” That is the direction in which 
their industrialization today is chiefly concentrated.” 


JAMES F. LINCOLN, President, Lincoln Electric 
Co. (before the Sales Executives Club of New York)— 
“Industry is not now its own master. Government 
runs industry by edict. The controls now placed on 
industry are planned by our present government to 
continue after the war is over.’ Industry now makes 
what it is told to make by government. It uses the 
workers which government tells it to use. It pays 
them the wages which government tells it to pay. In- 
dustry buys the material from the place where the gov- 
ernment tells it to buy and sells the finished product to 
the customer and at the price the government directs. 
Therefore, industry has no control over its future.” 


E. FINLEY CARTER, Director of Industrial Rela- 
tions, Sylvania Electric Products Inc.— 
“There are few, if any, more important functions in 
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business than that of personnel with its manifold pr: 
lems involving procurement, training, placement, 1 
grading and promotion, transfers, counselling, orga1 
ization development, and all of the vagaries of huma 
relations with a goal of making them happy, harmonious 
and efficient. People must conceive the ideas, develo) 
the plans, procure the materials, man the machin« 
make the parts and assemblies, sell and distribute the 
products to customers who are also people.” 


CHARLES E. WILSON, Executive Vice Chairman, 
WPB (addressing the Automobile Labor Advisory 
Committee )— 

‘We need three plans, not just a postwar plan. The 
first and most critical plan is the plan for carrying out 
war production successfully by adjusting to the chang- 
ing military requirements and. manpower shortages. 
The second plan which is needed is a method of carry- 
ing out essential civilian production coincidentally with 
war work by using manpower and facilities freed after 
the successful invasion. The third plan required is a 
long-run postwar plan for full production and full em- 
ployment—but this is still a long way off.” 








TWO GUN CHIN TURRET 


ORKING in conjunction with Boeing and the 
Air Force, Bendix Aviation Corporation’s engi- 
neers have designed and developed a “chin turret” for 
American Flying Fortresses that is electrically power- 
driven and is equipped with recoil absorbing mechanism. 
firing solenoids and hydraulic gun charges. It is 
mounted at floor level in front of the bombardier’s 
compartment and extends below the fuselage at the nose 
of the,bomber. The gun barrels protrude through 
zipper-covered slots. The remainder of the lower 
assembly is enclosed in a movable aluminum housing 
to minimize wind resistance. Two .50 caliber machine 
guns give the “chin turret” its punch. They can be 
controlled through a wide arc from side to side and 
can be elevated or depressed by the operation of simple 
control handles to meet attacking enemy planes from 
either side, and from above or below, within auto- 
matically controlled limits. 

The bombardier operates the “chin turret” from his 
position in the nose of the plane. Suspended at eye 
level from the top of the fuselage is an open sight. 
Synchronized with the movements of the guns, the sight 
always gives the gunner the field of view in which the 
guns-are pointing. The sight, similar to the ring and 
dot type on a flexible machine gun, is equipped with a 
rheostat to control the intensity of light on two con- 
centric circles projected on the sight glass. The amount 
of light can be varied to meet conditions of bright sun- 
light or night’s darkness. The bombardier regulates 
the speed and direction of his guns with handle bar type 
controls. Each handle has a trigger and a safety brake 
switch for stopping the turret should the gunner relax 
his grip. The limits of the gun movements are auto- 
matically controlled. 
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... when a problem of voltage control arises. The broad 
experience of our engineers in voltage control for elec- 


tronic, industrial, and commercial applications assures the 
optimum design of a POWERSTAT variable transform- 
er or SECO automatic regulator for each requirement. 


If a standard unit* does not satisfy your needs a 
s>ecial unit can be designed. 


SEND FOR BULLETINS *Available in ratings up to 75 KVA for 115, 230, 
149 ME and 163 ME 440 volt operation on single or polyphase circuits. 


SUPERIOR ELECTRIC COMPANY, 265 LAUREL ST., BRISTOL, CONNECTICUT 
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Attention-Free Bearings 
That Require No Lubrication 


ARGELY because the need for pe- 

riodic renewal of lubricants has 
been one of the greatest potential 
weaknesses of bearings, regardless of 
type, a major accomplishment of the 
suppliers of such components has been 
to minimize the requirement for this 
attention by the product user. So much 
development work has been concen- 
trated upon this field that almost every 
basic bearing form can be obtained 
in an oilless or sealed lubricant type 
regardless of size, duty or materials. 





HAT bearings need good service and careful 
watching was an axiom not so long ago. It is no 
longer true today. There are many different ways 
in which this freedom can be achieved, each with its 
own merits and limitations. As a prelude to the dis- 
cussion of various designs, a quick review of the main 
classes of bearings and of the main dimensions used in 
describing their performance may be helpful. 
All bearings allow movement of one member—the 


GRAlap os lubrication with ball bear- 

ings may be obtained in several ways. 
A—All metal annulus with labyrinth 
grooves on the inner race. B—Combina- 
tion metal race with nonmetal seal to the 
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shaft—relative to another—the housing; while permit- 
ting movement in some directions, say rotation and 
lengthwise sliding for instance, they restrain the shaft 
in other directions, say against crosswise displacement. 
One can distinguish thrust bearings from radial bear- 
ings, self-aligning from rigid types. For the purpose 
of this discussion another distinction is more important: 
What goes on between the moving surface of the shaft 
and the stationary surface of the bearing? 

Sliding contact between metal-to-metal, or metal-to- 
nonmetal surfaces however clean or smooth will of 
itself yield a very poor bearing; friction will develop 
heat, heat and pressure will weld some particles of shaft 
and housing together, the welded spots tear apart, 
creating resistance, wear and noise. 

Four different ways are commonly used to avoid 
this difficulty : 

In floating contact bearings the shaft actually 
swims on a film of lubricant, maintained under pres- 
sure by the pumping action of the shaft itself. F 

In rolling contact bearings round hard balls or 
rollers carry the shaft. 

In sliding contact bearings the shaft neither swims 
nor rolls, but is prevented from seizing by a very thin 
film of some easily deformed matter, such as oil, graph- 
ite, resin or wax. What goes in that soft matter is 
largely unknown, but it is a fact that these substances 
reduce friction, as well as prevent seizing and noise, by 
acting as lubricants. 

Finally in a last class of bearings the shaft is car- 


sliding surface. C—Resilient, nonmetal 
packing expands metal races to inner and 
outer shells. D—Multiple annuli offer an- 
other all metal solution to the sealing 


problem as illustrated. 
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herever a tube is used... 





R. F. swort WAVE THERAPY 


Radio Diathermy is used in therapeutic treatment 
of bruises, sprains, dislocations, arthritis, frac- 
tures, respiratory and sinus diseases. Oscillator 
type tubes generate the required high frequency. 


THERE'S A JOB FOR 


K clays sy GUARDIAN “cae sg 


The filaments of oscillator type tubes require a “warm up” of 20 to 30 
seconds which is usually provided by a time delay relay such as 
Guardian's Type T-100. In this relay the time delay is adjustable 
between 10 and 60 seconds and is accomplished by means of a re- 
sistance wound bi-metal in series with a resistor. The contact capacity 
of the T-100 is 1500 watts on 110 volt, 60 cycle, non-inductive AC. 
The power consumption of coil and time delay during closing of the 
thermostatic blade is approximately 10 VA; after closing, 5.5 VA. 1-110 Time Delay Relay (not laminated) 


A similar relay giving almost the same performance but costing Send for Bulletin R-5 


somewhat less is the Series T-110. This relay may be equipped with Consult Guardian whenever o tube is used— 
an extra set of open or closed contacts, if desired. In industrial control, however—Relays by Guardian are NOT lim- 
both relays may be used in applications requiring the changing of cir- Red to Jube epplicatians Ret are’ sane aries. 
. : * ever automatic control is desired for making 
cuits after a predetermined interval. cetihiies tr -chesiaing he eauitlin 


electrical circuits 


GUARDIAN \G@/ELECTRIC 


1627-G W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 
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ried by something which can be elastically deformed. It 
may be a rubberlike substance or a number of steel 
bands. Of course there is a limit to the elastic deforma- 
tion which a material will stand and these bearings 
can only be used if the shaft moves just through a 
limited angle, as for instance in a hinge. 

All four classes of bearings can be designed so that 
they require hardly any attention or none at all from 
the user. The advantages are obvious: By eliminating 
the need for attention they avoid a possible source of 
failure and in this way protect the machine in which 
they are used. They may also provide direct operating 
economies .by a reduction of necessary personnel. In 
many cases the convenience of these bearings alone is 
worth their use, even if no economy is involved. This 
applies particularly to appliances used in households 
and small industrial establishments where the owner 
is quite willing and well justified in paying a small 
premium for being relieved from the responsibility for 
periodic inspection and service. Refrigerators are an 
example of this class of service. 

Finally, bearings which do not need attention are also 
exceptionally clean bearings. Designed to operate 
without addition of lubricant they cannot afford to loose 
any oil or grease and because they are not periodically 
lubricated there is no chance of oil and grease being 
spilled on to spots where it should not be. This fea- 
ture is the great importance in food, textile, medical 
and household machinery. 

Although all four classes of bearings may be con- 
structed to need no service, the first class, with floating 
contact will not be discussed here. For such a floating 
contact bearing to work without attention there are 
required, seals which prevent the oil from getting lost, 
a reserveir of oil which also serves as a cooler and 
some means such as a wick, a ring, or a separate pump, 
to move the oil from the reservoir to the low-pressure 
area of the shaft. Each bearing of this type is usually 


pro metallurgy has contributed «generously to the suc- 
cess of the sleeve type of bearing that does not require lubrica- 
tion. Porous bronzes in a variety of diameters and sizes. 








a separate design problem and consequently is not within 
the scope of this article, confined as it is to specifiahle 
components for the engineer-designer. 


FACTORS IN PERFORMANCE 


EARINGS, in general, operate upon various phys- 
B ical principles, some of which are not yet fully 
explained. However, the three basic forms here dis- 
cussed have this in common; they are produced and 
tested as complete independent components, so that the 
specifying engineer need not concern himself with the 
details of their design if he knows what performance he 
requires and what performance can be expected from 
the various types of available bearings. The per- 
formance of a bearing is a complex of many qualities. 

Load carrying ability is often the first consideration 
in the selection or design of a bearing. It determines 
to a large extent the size which must be used; high 
load carrying ability is rio less important in delicate 
instruments than in the large. bearings of heavy rolling 
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DO-121 is one of more than fifty seal- 
ing materials developed by Armstrong. 
For descriptions of these materials, see 
Sweet’s File for Product Designers or 
write us for a copy of the free booklet, 
“Gaskets, Packings, and Seals.’’ Arm- 
strong Cork Company, Industrial Divi- 
sion, 9506 Arch Street, Lancaster, Pa. 
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mills. In fact, the jewels used in watches have, inch 
for inch, a higher ability to carry load than any other 
bearing and are used for this reason. 

The load which a bearing can safely carry is usually 
not limited by the strength of the material in compres- 
sion but rather by the pressure which the bearing will 
withstand millions of times without developing cracks 
or pits and by the pressure which it will withstand with- 
out seizing. Seizure can be regarded as a weld between 
the material of the journal or collar and that of the 
bearing, produced on a very small area by high local 
pressure combined with the high temperature created 
in small local spots by friction. These local tempera- 
tures are very hard to measure, but it is known from 
indirect evidence on metallurgical transformations that 
they may reach very high values. Just as the tempera- 
ture at the contact between match and, say, fingernail, 
cannot be felt but estimated from the fact that a match 
can be lighted on a fingernail. Similarly, the local 
pressure between two microscopic high spots will be 
very much higher than the average pressure obtained 
by dividing the load by the total area which supports it. 

The load carrying ability is always quoted in pounds 
per square inch projected area; or psi. The projected 
area is obtained as length multiplied by diameter. This 
is of course only a conventional figure. The actual 
load carrying area is generally only a fraction of the 
projected area. However, the conventional figure is a 
useful and convenient measure. To give an idea of the 
order of magnitude which can be expected capacities of 
around 1000 psi are quite normal for many types of 
bearings in ordinary service. 


AS TO CAPACITY 


ITHIN rolling contact bearings, as ball, roller 

W and needle bearings, capacity is normally 
quoted per bearing, both for radial and for axial loads. 

Many suppliers quote a basic rating which is modified 
with desired bearing life and with the speed of opera- 
tion, decreasing of course for higher speeds and longer 
life requirements. 

In other types of bearings the load carrying ability 
is also modified according to the speed of rotation. 
With high rpm. more heat is developed by friction and 
as a result the temperatures in the bearings will rise. 
Higher temperatures mean more danger of seizing and 
often also lower physical properties of the bearing mate- 
rial. In rough first approximation the load capacity 
of a bearing is usually taken to be inversely proportional 
to the surface speed of the shaft and expressed as 
PV-factor in which P is the load per sq. in. of projected 
area and V the surface speed of rotation in ft. per min. 
V = in, shaft diam. X rpm./3.79. 

The PV factor is a rather definite indication of the 
bearing capacity: The permissible load cannot be in- 
creased by increasing the diameter, because such an in- 
crease will raise V as much as it lowers P. A bearing 
rated at PV-50000 will therefore be able to carry 
950 psi. of width at 2000 rpm. or 1900 psi. of width at 
1000 rpm., and so on, regardless of the diameter. The 
than a few thousandths of an inch.) 
strength or by reasonable proportion: The load capacity 
cannot be increased by very long bearings, because a 
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long slender shaft will deflect in its bearing and produc: 
unequal load distribution. The ratio length/diameter 
is usually between 1:2 and 3:1, with the high value, 
for bearings on which load is applied at ‘both ends. 
Like all other performance data, PV-factors will de 
pend on the particular application. For short time loads 
such as in starting a compressor, it may be safe to ex 
ceed the usual limits. For use in an oven, the ordinarily) 
permissible PV may have to be reduced considerably 
Efficiency, in the narrow sense which measures powe: 
loss, is a factor which may be of vital importance in 
bearings used in main line power trains. It is gen 
erally expressed in terms of friction coefficient. At 





( RAPHITE bearings may be obtained in almost any 
desired choice of size for non-lubricating service. 


other application points, such as control levers, high 
efficiency or low friction coefficient may be of only 
minor importance. 

Accuracy of location is a requirement for almost all 
bearings. In the most common type, consisting of a 
hard material such as bronze, the necessary running 
clearance is a sufficient measure of the accuracy with 
which the shaft is held in place. The clearance is usually 
of the order of thousandths of an inch (mils). Rolling 
contact bearings have often less clearance than sliding 
contact bearings. When soft bearing materials such as 
rubber are used the clearance may be zero, but the shaft 
may then deflect by the elastic deformation of the rub- 
ber. The stiffness of the bearing then becomes the 
measure for accuracy of location. It is usually quoted 
in pounds load per inch deflection of the shaft. 
(Though the bearing will of course not deflect more 
than a fe wthousandths of an inch.) 

Other qualities, such as quietness and cleanliness may 
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amplify them to 


control position of paper during 


or printing Equipment 


developed by Research Labora- 


tories of ALCO GRAVURE and 
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( ‘ OLOR printing that’s “‘out of register” has caused many a 
4 reader to frown...many a publisher and printer to reach 
for the aspirin. 

The picture of the War Bond poster shown above was pur- 
posely printed improperly . . . to illustrate what printers call “‘out 
of register.” The term means that the impressions of two or more 
printing plates do not fit together as they should, 


It takes patience and great skill to adjust color presses accu- 
rately by hand. And a considerable amount of paper is usually 
wastcd in the process, because the adjustments must be made 
while the presses are running. 

Atco Gravure, of Hoboken, N. J., has solved this problem... 
by electronics. 

While the first color is run off, positioning dots are simul- 
taneously printed on the edge of the papcr. As the paper is fod 
through the rollers for each subsequent color application, a 
sensitive RCA phototube scans the edges of the paper, picks up 
the light variation reflected by the dots, and instantly converts 
these reflections into tiny electric impulses. These are immedi- 
ately amplified by another set of RCA tubes, and used to control 
the position of the paper with respect to the rollers. 

This electronic device, first installed by ALco Gravure severzl 
years ago, resulted in far more precise color registry than was 
formerly possible by hand...and has saved many tons of paper 
per press per year. 

RCA electron tubes are destined to play an increasingly impor- 
tant part in industry...for measurement, counting, weighing, 
control, high-frequency heating, and an almost limitless variety 


roduced by Morrill & Morrill 


of other purposes. If you believe that electronics can do some 
job better, faster, more accurately, or cheaper than is being done 
in your plant today, and will write to us about your specific 
problem, we will gladly refer you to the equipment manufacturer 
best fitted to serve you. Or our own engineers may be able to 
help. For the Magic Brain of all electronic equipment is a Tube... 
and the fountain-head of modern Tube development is RCA. 

Meantime, may we mail you our 32-page, color-illustrated, free 
booklet ‘“‘Llectrons in Action at RCA’? Simply write RCA, Com- 


mercial Engineering Scction, 613 South 5th St., Iarrison, N. J. 


MUU Ue ed | 








be essential for some applications. They are not rated 
numerically except where a manufacturer has developed 
his own system for such ratings. 

Bearings for oscillating duty which work by stretch- 
ing the bearing material (either a shell of rubber or 
a thin wire or strip of metal), have no clearance, no 
friction, and no PV rating. In addition to load capacity 
and stiffness against displacement of the shaft the main 
figures which describe them are the maximum angle of 
rotation which they permit and the elastic resistance 
against rotation. The first is measured in degrees, the 
second in in.-lb. torque per degree rotation of the shaft. 

Rolling contact bearings of all types—ball bearings, 
roller bearings and needle bearings—do not require 
much lubrication, but the little they need is vital to 
protect the highly finished surfaces, to dissipate the 
heat caused by deformation of load-carrying members 
and to lubricate the retainers or separators which are 
used in many bearings. High quality grease is suitable 
for this job. Most rolling contact bearings include an 
inner and an outer race and are therefore naturals for 
complete units, filled with grease. The sides of these 
permanently lubricated bearings are sealed off by shields 
which are fastened to the outer race, and have a run- 
ning fit on the inner race. 

The manufacturers of these permanently lubricated 
antifriction bearings do not claim that the original sup- 
ply of lubricant will be good for eternity ; however, for 
many applications the bearings are good for the life of 
the machine without further attention. These bearings 
are made in most of the standard sizes, with the same 
performance characteristics as standard ball bearings. 

Sliding contact, as in sleeve bearings, depends on 
some sort of lubrication for its efficiency. Bearings 
which do not require lubrication to be applied from the 
outside must carry permanent lubricating devices. 

Development of powder metallurgy has provided 
one’ of the methods for the releasing of oil to the 
sliding contact faces without losing it from the bearing ; 
self-lubricating bearings made from powdered metal 
may look like ordinary bronze bushings but, viewed 
through a magnifying glass, they show a regular porous 
structure with millions of very small capillary openings. 





OOD, impregnated with the necessary lubricant, 
makes an excellent long established bearing for 
both concentrated and light loads 
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JR EQUIREMENTS of non-continuous rotation or os- 

cillating service can be met by an impregnated cotton 

fabric bearing enclosed within a steel shell. A—For non- 

continuous rotation. B, C—Similar in purpose but with 

rubber sleeves. Provides satisfactory service in simple 
oscillation through small angles. 


These openings form a continuous network all through 
the metal, so that a sheet of such material can be used 
as filter or, in a way, as a blotter which holds oil. 

The oil in these bearings can be observed in a num- 
ber of ways: When a bearing is rubbed with the finger 
it has a definite oily feel. When it is squeezed in a 
vise droplets of oil appear on the surface. Droplets 

(Continued on p. 208) 
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Designed —a part precisely designed to fill 
your own specific need may be the answer 
to your fastenings problem. It may well be 
the “making” of your finished product—for 
no assembled product can be better than 
its fastenings. 

Scovill engineers are specialists in fast- 
enings—specialists in helping you design 
the fastenings to best fill your exact require- 
ments— specialists in cold-forging them ac- 
curately according to your specifications— 
such as the typical example illustrated 
above. When determining the fastening best 
suited to your job you can rely on Scovill’s 
many years of experience, plus Scovill in- 


Lie ee 
OR eae Rate 


Wash ae 
MSD ela tema 


“Cold-forging”— Proof #20 
... more each month 





tegrity, to help you choose between “special” 
and “standard”. 

Profit by the advantages of cold-forging 
along with Scovill ingenuity. Let us show 
you, as we have shown many Scovill cus- 
tomers, that cold-forging, plus Scovill skill, 
means delivery of fastenings for minimum 
money— materials — motions. 


Squelch your tough fastenings problems 
before they start—as other Scovill cus- 


tomers have done—by calling in one of 
our Fastenings Experts when your product 
is still in the design stage. 





SCOVILL MANUFACTURING COMPANY 


WATERVILLE 


WATERVILLE 48, CONN. 





SCREW 
PRODUCTS 


Ea 
Y| TEL. WATERBURY 


NEW YORK, Chrysler Building - DETROIT, 6432 Cass Avenue - CHICAGO, 1229 W. Washington Boulevard . PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. . SYRACUSE, Syracuse - Kemper Insurance Bidg.- LOS ANGELES, 2627 S. Soto St. - SAN FRANCISCO, 434 Brannan St. 


DIVISION 


3-3151 
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Vew Materials, Equipment 
Electrical and Mechanical Parts, Finishes 





SENSITIVE, MULTI-POLE, DC. RELAY 


Re-designed to impart strength and save mounting 
space. Relays in 3-, 4-, and 5-pole design have new top 
contact structure which replaces former overhanging 
plastic brackets. Newly designed units are particularly 
specifiable where space is limited, where heavy contact 
loads are to be handled, 
where vibration and shock 
are encountered and where 
power input to the coil is 
limited as it is when op- 
erating in the plate circuit 
of electronic tubes. Oper- 
ating efficiency is made 
high by two-coil design. 
Losses in magnetizing 
force at the armature 
hinge have been entirely 
eliminated, and the two- 
coil construction permits a 
greater number of wire turns for a given resistance 
and an accompanying greater number of amp. turns 
(thus operating force) for a given power input. Frame- 
works are rigid for protection against acceleration, vi- 
bration, and shock, as well as mechanical damage and 
dirt. Contacts operate with a wiping action, and pres- 
sures are adjusted without bending the contact springs. 
Also, armature and restoring spring tension adjust- 
ments involve no bending or stretching of springs and 
thus stability is maintained. Range of contact capacity 
goes to 10 amp. continuous at 30 volt dc. on inductive 
circuits and at altitudes as great as 53,000 ft. Ambient 
temperatures range is 90 to minus 40 deg. C. Coils are 
both varnish and vacuum wax impregnated, and metal 
parts are either inherently non-corroding or heavily 
plated. Relays pass humidity tests exceeding in sever- 
ity the AN 200-hr. salt spray. The weight ranges 
from 4% to 6% oz. G-M Laboratories Inc., 4300 N. 
Knox Ave., Chicago 41, IIl. 





PROCESS FOR COPPER PLATING 


Combines speed with smooth, ductile deposit. Some 
installations of this alkaline copper plating process op- 
erate quickly enough to produce 0.001 in. of copper 
plate in less than 20 min. Smooth deposit facilitates 
application of bright nickel plating without polishing 
or buffing. However, where buffing is required, duc- 
tility of the base plate expedites this step. Containing 
no cynanide, the bath does not attack clothing or equip- 
ment nor give off objectionable or injurious fumes dur- 
ing operation. Standard plating facilities usually are 
convertible without the need for special ventilation. 
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Temperature of operation is in the low range of 100 to 
140 deg. F, and low heating costs result. Throwing 
power is good as are anode and cathode efficiencies. Free 
rinsing, the solution does not deteriorate or build up 
with carbonate, and replenishment cost is low. Combi- 
nation of low temperature with a solution which is 
nearly neutral gives protection to plating racks and 
stop-off materials. United Chromium Inc., 51 East 
42nd St., New York 17, N.Y. 


EXTERNAL-MOUNTED BALLASTS 


Designed to fit contours of lightweight fixtures. Stream- 
lined, the 40-watt units are housed in drawn-steel 
cases and arranged for external mounting with leads 
out the bottom. 
This permits 
installation of bal- 
lasts upon a shal- 
low, narrow wir- 
ing channel in 
exposed position 
and saves appreci- 
able amounts of 
critical metals. 
Advantage also 
comes to longevity 
through this design, since external operation makes 
for low ambient temperature. Dark gray finish is 
capable of a unified appearance in combination with any 
fixture. These ballasts comply with all local regulations 
concerning power factor and do not differ electrically 
in any respect from conventional ballasts of correspond- 
ing ratings. General Electric Co., Schenectady, N. Y. 





UHF. AMPLIFIER TRIODE 


Designated as Type 6J4. Of heater cathode type, this 
miniature triode has primary utility as a grounded 
grid uhf. amplifier at frequencies to approximately 500 
me. ‘Amplification factor of 55 combines with an ex- 
tremely high transconductance of 12,000 microhm and 
permits grounded-grid operation with a high signal-to- 
noise ratio. It may also be used in conventional triode 
circuits with ungrounded grid. In grounded-grid serv- 
ice, the grid functions as a shield between cathode and 
plate, and the input signal is applied to the cathode. 
This puts the input circuit between cathode and 
grounded grid and output circuit between plate and 
grounded-grid. To keep capacitance low between 
cathode and plate—thus reducing undesirable feed- 
back—internal shielding is connected to the grid, and 
the grid is provided with 3 terminals for effective 
grounding with minimum resistance. Miniature con- 
struction permits short internal leads with low induc- 
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ee This year our armed forces need thirty-five 


in 1943. The men and women of this division are tackling 


per cent more communications equipment than 


their share of this biggest assignment yet, with the same 
enthusiasm they have shown from the start. . . and with three 
years’ practical experience behind them. 

They have good reason to be enthusiastic, for pictures, 
news stories, and soldiers returning from all over the world, 
tell of the heroic use that is being made of the equipment 


we turn out. 
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Here is a group of skilled engineers, designers and pro- 
duction people who are proving their ability to handle a 
big and difficult assignment. We tell about it here because 
we think that is the kind of organization you will want to 


have working on your postwar needs, such as: 
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ELECTRICAL MANUFACTURING ¢ IGNITION SYSTEMS 


CONNECTICUT TELEPHONE « ELECTRIC DIVISION 


GREAT AMERICAN INDUSTRIES, INC. 


Meriden, “Ve, 
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TODAY 


Perhaps you are using tubular rivets now in one of your 
fastening operations. 


Often, where riveting operations are involved cus- 
tomers pass their problems on to us, and from such 
accumulated experience we are often able to supply the 
missing answer. 


Whether you now use MILFORD tubular rivets or 
those made by some other manufacturer is immaterial— 
if we, as rivet specialists can help speed deliveries of 
materiel, we want to help. Will you accept our offer in 
the spirit of the “American way’’? 


TOMORROW 


As the war draws nearer to its close, more and more 
manufacturers are dusting off the blueprints of that 
“post-war product,” looking to the day when the signal 
will be given to resume making: civilian goods. 


Some of these products require fastening operations. 
Don’t overlook the advantages of tubular rivets when 
your fabricating plans are under discussion. Perma- 
nency—low cost—Speed of application—Availability of 
supply—these are a few of the advantages of tubular 
rivets which may serve to give you the edge on com- 
peting products. We would like to think ahead with 
you now instead of waiting for the zero hour. 


Present mass production for war needs stil! leaves 
our rivet engineers with time to interest themselves in 
your fastening requirements. 


ILFORD RIVET & MACHINE CO. 


Post Road, Milford, Connecticut 
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tance (a feature of primary importance in uhf.) and 
results in relatively low cathode-grid and _ plate-grid 
capacitances for a tube with such a high value of trans- 
conductance. Tentatively listed data includes: Heater 
voltage, ac. or de., 6.3; heater current, 0.4 amp.; direct 
interelectrode capacitances—plate to cathode and heater, 
0.24 mmf., grid to cathode and heater, 5.5 mmf., grid to 
plate, 4 mmf., heater to cathode, 2.8 mmf. Having a 
maximum overall length of 2%, seated height of 1% 
and maximum diameter of 34 in., the tube mounts in 
any position with a miniature button 7-pin base. Plate 
voltage max. is 150, plate dissipation, 2.25 watt max., 
plate current max., 20 milliamp, and dc. heater-cathode 
potential, 90 volt max. In all circuits, this tube requires 
a suitably by-passed cathode-bias resistor. Dc. resist- 
ance in the grid circuit should be limited to 0.25 meg- 
ohm. RCA Victor Div., Radio Corp. of America, Har- 
rison, N. J. 


100 OHM MIDGET INDUCTOR 


Enclosed in aluminum case. .Rated 1.4 henry at 0.025 
amp. dc., this midget, transformer-type, inductor has a 
resistance value 
of . 100. ohm. 
Present and sug- 
gested future 
uses are with 
electronic appa- 
ratus where 
weight and size 
become of ut- 
most user signifi- 
cance. Acme 
Electric & Mfg. 
Co., Cuba, N. Y. 





AIR-DRYING, INSULATING VARNISHES 


Quickly produces smooth, glossy finish. Oil-proof and 
extremely water-, acid-, and alkali-resistant, these var- 
nishes have high dielectric qualities and good flexibility 
with long life. Materials are available in a number of 
forms for various uses allied with the manufacture of 
electrical equipment. In addition to varnish, this line 
of finishes includes stripping compound, balancing com- 
pound, rust preventatives, commutator paint and iden- 
tifiers. Sterling Varnish Co., Ohio River Blvd., Hays- 
ville, Pa. 


BLUE SENSITIVE PHOTOTUBE 


Using an octal five-pin base, interchangeable with sim- 
ilar tubes, this unit is dimensionally similar to the CE- 
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MOLDED PLASTICS 


Doing the unusual job... and doing it better . . . is the usual thing 
for plastics these days. For instance, airplane radio masts . . . valve 
- parts for plumbing fixtures . . . portable tool housings . . . even the 
familiar radio cabinet ... were jobs where the use of plastics was 
not, perhaps, so obvious at first. But results have shown it to be the 
right answer. 


So, in your plans for postwar products, give a thought to molded 
plastics. But... bear this in mind .. . the most important step in the 
job is to choose the right plastic molder, For it’s your molder’s 
knowledge and experience which will help you make the most of 
plastics and their advantages. It is his facilities you must depend on 
to produce a vital part of your product... and to make deliveries to 
match your own production schedules. That’s a responsibility you 
can entrust only to proven ability. 


At CMPGC, service is complete . . . designing, engineering, mold- 
making, molding, finishing . . . all in the largest and best-equipped 
custom molding plant in the Middle West. And back of it all is a 
seasoned organization with a quarter-century record of service to 
industry. Even if you’re just thinking about plastics, talk to a CMPC 
Development Engineer. You will not be obligated in the least. 


CHICAGO” MOLDED sipmucre fphronarion 
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y Fa 
COVE blastic /¢ {Ob dng 
1024 N. Kolmar Avenue, Chicago 51, Illinois 
COMPRESSION, INJECTION, AND TRANSFER MOLDING OF ALL PLASTIC MATERIALS 
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The plastic molded antenna masts of the 
giant Curtiss Commando air transport have 
demonstrated their ability to withstand 
mechanical stresses, temperature extremes, 
and that arcHénemy of metals, vibration. 
Their light weight, too, makes them ideal 
for aircraft. 


Extra-strength plastics are proving ideal 
materials for portable electric tool hous- 
ings. Their insulating qualities protect the 
operator; they are light in weight and 
always comfortable to handle. The Precise 
35 Grinder is an excellent illustration. 


It is only a few years since plastic radio 
cabinets were a novelty, but they quickly 
demonstrated that their rich color and 
permanent finish carry a powerful sales ap- 
peal. In the Detrola cabinet here shown, 
two contrasting materials are effectively 
combined. 


The plastic molded piston of the famous 
Sloan Victory Flush Valve has less than 
half as many parts as its predecessor of 
brass. Thus, it saves not only scarce metal, 
but even more vita! man and machine hours. 


MOLDED BY 
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DUE TO ITS 
CONSTRUCTION 


* 


The Egyptian Pyramids stand 
majestically, through the ages, as 
mute witnesses to the skill and 
rugged craftsmanship of the thou- 
sands of slaves who toiled to erect 
them. . . . TODAY . . . not slaves 
. . . but creative engineering skill 
and willing hands acheved the 
same result wth the new DUMONT 
TYPE PC2 Oil Paper Capacitor . 
an oil impregnated oil sealed ca- 
pacitor that gives assured “LONGER 
LIFE” for continuous operation. . . 
Its special features and construc- 
tion are exclusive features with 
Dumont. 


| ces cian sa ON Tina 
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Pat. Pend. 


ALTITUDE DUTY 


+ + + 


SUITABLE FOR OPERATION UP TO 300° F. 
OIL IMPREGNATED - OIL FILLED 

OIL SEALED 

CERAMIC OR BAKELITE TUBES 
BAKELITE CEMENT ENDS (OIL PROOF) 
IDEAL FOR EXTREME HIGH 


NO DANGER OF “FLASH-OVER” 
NO METAL FOR “BODY CAPACITY” 
NO INTERNAL CORROSION 
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CAPACITORS FOR EVERY REQUIREMENT 
34 HUBERT STREET NEW YORK, N.Y 


BUY 
WAR 
BONDS 
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| surface saddle pivot for spring. 
| Co., 1005 University Ave.. St. Paul, Minn. 


30, previously announced. With these two tubés, it i 
possible to change equipment from red to blue sensitiv: 
and vice versa by interchanging the phototube. Par 
ticularly sensitive to blue and violet light near the shor 
wave-length limit of visibility, the construction is short 
sturdy and useful with light sources rich in violet, blue 
and green light. The CE-29 is not sensitive to red anc 
infrared light, but its fundamental sensitivity on the 
basis of energy is at least 10 times that of conventiona 
red sensitive phototubes. Continental Electric Co 
Geneva, III. 


SQUEEZE-BREAK SPRING SWITCH 


Maintains constant pressure at contacts with increased 
pressure immediately before break. Switch life is ac 
cordingly increased. Mechanism is arranged to pro 
vide a_ wiping 
action on _ the 
making of con 
tact. Functions 
are combined in a 
unit with rela 
tively few moving 
parts . corre 
spondingly long 
life. Rating at 
110/220 volt ac 
is 2 hp., while de. is % hp. Under test conditions of 
6 cycle per min. and 220 volt. ac. supply at 5.5 amp.. 
a lamp load has been switched for 500,000 cycle witl 
the unit still in good condition and the test still pro 
ceeding. On 115 volt de with 15 amp. and operation 
at 15 cycle per 
minute, contacts 
weld at the end of 
1800 evele. This 
basic unit (in the 
upper illustration ) 
forms an integral 
part of the S.P. 
float switch illus- 
trated at the right. 
Design is such as 
to permit direct 
mounting on motor frame or bracket. Lever arm is 
adjustable for length and readily bent in a lateral direc- 
tion. Float rods and stops are also available. Feature: 
of the float switch include: Drip-proof case with snap- 








| on cover, removable shoulder pin in linkage to permit 


removal of switch mechanism, accessible contact ter- 
minals, laminated plastic terminal and contact mount- 
ing, special tempered flat coil spring; molded phenol 
mounting for movable contact member and_ bearing 
Automatic Contro! 


HIGH TEMPERATURE PLASTIC ROD 


Offers high dielectric strength, low power factor and 
low dielectric constant. Available in form of cast rods 
of 10 in. maximum length, this new material withstands 
very high temperatures without melting. Color is pale 


| yellow to water white, and specific gravity is 1.04 to 
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A beam of 800,000,000 candle-power 
from one of our huge searchlights 
makes it hot for metal parts as well 
as for enemy planes. That’s why Sperry 
Gyroscope Company, who manufacture 
this 60-inch giant, specifies “Callinite” 
for contacts in the switching controls. 
These are only small parts of a com- 
plicated mechanism but must function 
to perfection—or the light will fail. 


Callinite was developed for unusual 
applications. It resists torrid heat, 
makes mechanisms impervious to burn- 
ing, pitting or sticking. We have 
learned a lot from the exacting de- 
mands of production for war. This 
extra skill,plus 25 years of experience 
in tungsten metallurgy; and the mod- 
ern machinery that has made possible 
mass production methods without sac- 
rificing standards of accuracy, should 
be of great help in your planning for>. 
post-war. We will gladly submit ideas 
and drawings on special problems. 


Write to Callite Tungsten Corporation, 
547 Thirty-ninth St., Union City, N. J. 
Branch Offices: Chicago, Cleveland. 


contacts 


standard and special shapes 
in tungsten, molybdenum, sil- 
ver, platinum, palladium, and 


various alloys of these metals. 
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the country's leading manufacturing plants. Comprising over 300 types 
of units, the Dialco line covers all applications in Aircraft, Marine, 
Electronic, Electrical, and Industrial Apparatus. Note especially the new 
pe ee vs KEKE ee Ue aL 


PLUS LAMPS: To speed production, we can supply any Pilot Light com- 
pletely assembled with G.E. or Westinghouse Lamps. Send us your prob- 
lem for immediate solution ... Write for 24-page Catalog and bulletins. 


Wie eau ae, jm 


900 BROA DWAY «= NEW YORK 3 
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© Sensitive yet 

rugged 

e Standard 
threaded head 

© Used on liquid or 
gas systems 

© Enclosed contacts 
10a. 115v. 

© Sensitive to +1/10°F 
differential 

e Range minus 100° to 
plus 600° F 


THE HEX HEAD 
THERMOSWTCH 


WRITE FOR NEW CATALOG 


INCORPORATED 


pl i tial 


10 PLEASANT ST., 


ASHLAND, MASSACHUSETTS 

























1.06. Exhibiting good machinability similar to that «i 
brass, it has an impact resistance of 0.07 to 0.08 ft.-ll.. 
flexural strength of 7500 to 10,000 psi. and water al 

sorption of less than 0.1 per cent in 24 hr. Insoluble 
in most solvents, the plastic swells in aromatic hydri 

carbons. Dielectric constant is 2.4 to 2.5, and power 
factor, 0.0006 to 0.0009. General Electric Co., Schi 

nectady, N. Y. 


HIGH TEMPERATURE CAPACITOR 


Made for special use in elec 
tron microscopes. Having 
a rating of 40,000 volts de. 
at 0.01 mf., this capacitor 
has the additional features 
of ability to operate con- 
tinuously at 80 deg. C. and 
to withstand total immer- 
sion and heavy surges. En- 
closed in a welded steel case 
measuring 441446 by 534 by 
7 in., the unit has a standoff 
insulator, 8% in. high, 
solder-sealed directly to the 
case to eliminate possibilities 
of oil leakage or moisture 
entrance. This unit is play 
ing an important part in 
research equipment. Indus- 
on Condenser Co., 1725 
West North Avenue, Chicago 22, Il. 


UNMOUNTED CORD CONNECTOR 


Serves to join AN3106 and AN3108 plugs. Having 
the general appearance of a plug itself, it is nevertheless 
designated as a receptacle since it has a male coupling 
thread. It is 
useful in place 


Se \ WY of an AN3100 

ands ti when flange 
‘ens mounting is 
not necessary. 
Extension cord 
specification is 
also indicated. 
Shell material 
is aluminum 
alloy with sand 
blast and clear lacquer finish. Threads are lubricated 
and sizés available range from 8s through 16s and 12 
through 36. All tooled insert arrangements in the sup- 
plier’s line interchange and an adaptable in Type 
AN3101. Cannon Electric Development Co., 3209 
Humboldt St., Los Angeles 31, Calif. 
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FLEXIBLE INSULATING VARNISH 


Serves points of specification requiring lead wire flexi- 
bility and high mechanical strength. Showing litt’ 
progressive hardening in exposure to air, the material 
is also recommended for coating of armature and stator 
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OMBER sections meet on the assembly 

line . .. and a single motion links com- 
plex circuits through multiple electrical 
connectors. Contact pins are the heart of 
the connectors . . . the vital junction points 
for the pathways of electricity-in-flight. 


Simple in ‘design, these contact pins are 
a difficult problem in metal selection. Brass 
is too low in conductivity. Copper is too 
tough to machine to the close tolerances 
needed for smooth fit and perfect contact. 


The solution? Chase Tellurium Copper. 


This unusual alloy machines almost as 


WHEN ELECTRICITY FLIES 
IT TRAVELS A COPPER ALLOY PATH 


A typical instance of design 
problems solved with the aid 
of Chase Tellurium Copper. 


easily as free cutting brass, yet its con- 
ductivity averages 90% of copper’s. Hot 
forges like copper, too, for the presence of 
tellurium has no effect on hot working 


properties. 


Isn’t there a place in your own products 
for a metal with this combination of forge- 
ability, machinability, and conductivity? 
You can get the full facts on Tellurium 
Copper by calling the nearest Chase Sales 
Service Office. Keep in touch with the metal 
specialists there . . . they'll keep you in 
touch with the latest developments in 
copper alloys. 


CHASE BRASS & COPPER CO. 


—Incorporated — 


Waterbury, Connecticut 


A SUBSIDIARY OF KENNECOTT COPPER CORPORATION 

























































ALBANY f CINCINNATI INDIANAPOLIS f : MINNEAPOLIS PHILADELPHIA SAN FRANCISCO 
ATLANTA Tt CLEVELAND KANSAS CITY, MO. f CHASE STOCKS NEWARK PITTSBURGH SEATTLE 

BALTIMORE DETROIT LOS ANGELES - and OFFICES NEW ORLEANS PROVIDENCE ST. LOUIS 

BOSTON HOUSTON MILWAUKEE NEW YORK ROCHESTER T WASHINGTON f 
CHICAGO { Indicates Sales Office Only 





This is the Chase Network —handiest way to buy brass 
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ar, as in Peace... 


- CERRO ALLOYS = 


SAVE TIME and CUT COSTS! 
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CERROMATRIX (Melting Temp. 250° F.) For securing 
punch and die parts, anchoring machine parts without expensive 
drive fits, short run forming dies and other metal-working 
applications, 


CERROBEND (Melting Temp. 158° F.) Used as a filler in 
bending thin-walled tubing to small radii. Easily removed in 
boiling water. Also used for aircraft assembly jigs, templates 
for forming dies and other purposes, 


CERROSAFE (Melting Temp. 190° F.) Used to accurately 
proof-cast cavities such as molds, gun chambers, forging dies, 
etc. and for many similar applications. 


REPRESENTATIVES AND DISTRIBUTORS 


BROOKLYN, N. Y., Belmont Smeiting & Refining Works 
ANSONIA, CONN., Jackson Associates 

BOSTON, MASS.., Jackson Associates 

PHILADELPHIA, PA., Castaloy Metal Sales Company 
CHICAGO, ILL., Sterling Products Co., Inc. 
CLEVELAND, O., Die Supply Co. 

DALLAS, TEX., Metal Goods Corporation 

DETROIT, MICH., Castaloy Metal Sales Company 
HOUSTON, TEX., Metal Goods Corporation 

KANSAS CITY, MO., Metal Goods Corporation 
LONDON, ENG., Mining & Chemical Products, Ltd. 

LOS ANGELES, CAL., Castaloy Metal Sales Company 
MILWAUKEE, WISC., Harry C. Kettelson, Inc. 
MINNEAPOLIS, MINN., Northern Machinery & Supply Co. 
MOLINE, ILL., Sterling Products Co., Inc. 

MONTREAL, CAN., Dominion Merchants Ltd. 

NEW ORLEANS, LA., Metal Goods Corporation 

ST. LOUIS, MO., Metal Goods Corporation 


CERRO DE PASCO COPPER CORPORATION 


NEW YORK 5, N. Y. 


40 WALL STREET - ~ 


NY 
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| electrical motor powering. 
functions of cabin heating in flight and not in flight. 





coils which will be stored for long periods before a: 
sembly. It is a clear varnish and dries completel 
throughout when baked at a temperature of 135 deg. ( 
The resulting surface is oil-proof and highly wate: 
acid and alkali resistant. It is especially suitable fo 
combination with glass covered wire in equipment fo: 
high operating temperatures. Sterling Varnish C 
Ohio River Blvd., Haysville, Pa. 


COMBUSTION TYPE AIRCRAFT HEATER 


Operates directly from aircraft fuel supply system wit 
Combining the multiplk 





the unit features transfer from one of these phases t 
the other by automatic control. Arrangements are 
included for defrosting pilot’s windshield and bom 
bardier’s window as well as preheating engines for arc 
tic operation. Tests have been made at temperature: 
to minus 72 deg. F and at altitudes up to 40,000 it. 


| Producing 90,000 Btu. per hr., the unit offers quiet 
| operation. 
| Baltimore 24, Md. 


Anchor Post Fence Co., 6500 Eastern Ave., 


FOR HIGH-SPEED CRANKING 


In the 1200-2500 hp. class, with reserve for larger air- 
craft engines that may become available up to 3000 hp.. 





this new aviation engine starter offers four methods of 
cranking. 


They are: Combination inertia and direct- 
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Not too long ago — school ventilators were powered 
with D. C. motors because everyone thought that an A. C. 
motor couldn’t be built that would operate quietly. 


Holtzer-Cabot motor development engineers co 


this bug-a-boo by designing a special fractional H. P. 
motor that exactly met all the performance requirements 
including extreme silent operation. 


Today, Holtzer-Cabot is building special motors for military products 
exclusively. However, if you’re planning or working on products for post- Special Motors 
war, our engineers—backed by over 50 years of experience in design- Designed To Fit 
ing and building motors to fit specific applications such as instrument, 
aircraft, machine tools, business machines, etc.—would like 
to talk with you on your motor problems. 


The HOLTZER-CABOT ELECTRIC COMPANY 


Designers and Builders of Special Fractional HP Motors and Electrical Apparatus 


The Application 


125 Amory Street, Boston 19, Mass.; Chicago, Illinois; New York, N. Y.; Philadelphia, Pa. 
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@ Aerovox introduced the high-capacity AC 


electrolytic capacitor for motor-starting. This 
‘development revolutionized the fractional 
horse-power motor art and made the moderate- 
priced electric refrigerator feasible. 


Aerovox has pioneered other capacitor types 
and applications, as well, and today is still 
pioneering in the industrial, electronic and 
radio fields. 


Such pioneering courage, together with ex- 
ceptional engineering experience backed by 
unexcelled production facilities, may be yours 
by simply specifying “AEROVOX"” for capaci- 
tors. 


Send us your problem if it deals with capaci- 
tors, for engineering collaboration, specifica- 
tions, quotations. Literature on request. 


INDIVIDUALLY 
1633 8 32) 


PTI hie kee : n Canada: AEROVOX CANADA LTD., Hamiton. Ont 












cranking for normal operation, direct-cranking alon 
for warm engine starting, inertia cranking alone whe 
batteries are low and hand cranking for emergencies 
During normal operation with nominal cranking torqu 
of 400 Ib.-ft., the unit will provide an initial speed of 
115 rpm. and direct cranking of 60 rpm. Incorporated 
in the starter is a built-in meshing solenoid for auto- 
matic control of starter jaw engagement and a preset 
friction disk, overload clutch, sealed against entrance 
of engine oil, for protection from undue loading or back 
fire. Of compact, coucentric design and weighing 421% 
lb. with a 6 in. mounting flange and 431% Ib. with a 7 
in. mounting flange, the units measure 65¢ in. diam. by 
125¢ in. from mounting flange to back head and are 
available for one-wire, 24 volt dc. operation either clock- 
wise or counterclockwise rotation with 3 or 12 tooth 


jaws. [clipse-Pioneer Div., Bendix Aviation Corp.. 


Teterboro, N. J. 


SOLDERLESS TUBE-CAP TERMINAL 


For heavy load and high temperature operation. Sup- 
plied complete with leads, these connectors are available 
in various metals for operation in any temperature 





range. Hot-electro-tinning imparts corrosion resist- 
ance. Diamond type gripping units are used where in- 
sulation support is required, and standard types serve 
either insulated or non-insulated wire specification 
points. Hand, foot and power-operated installation 
tools are supplied for assembly of units by the user. 
Aircraft-Marine Products, Inc., 1521 N. Fourth St.. 
Harrisburg, Pa. 


GLOW-DISCHARGE VOLTAGE REGULATORS 


Serve in places where a constant dc. output voltage is 
to be maintained across a load. Voltage is independent 
of load current and moderate line voltage variations. 
Give designated numbers OA3/VR75, OC3/VR105, 
and OD3/VR150, these tubes maintain respective dec. 
operating voltage of 75, 105, and 150. Like other glow- 
discharge tubes, they can be used as relaxation oscilla- 
tors and for spark-over protection. Of cold-cathode 
type, they have maximum overall length of 41%, maxi- 
mum seated height, 3%., and maximum diameter, 
1%, in. There are no positional requirements. Operat- 
ing in an ambient temperature range of 90 to minus 55 


deg. C, these regulators are rated continuously at de. 


ELECTRICAL MANUFACTURING 





RAYTHEON VOLTAGE STABILIZERS 


A MAGNETIC UNIT WITHOUT MOVING PARTS 
Nothing to replace or adjust 


FOR 
@ Television 
@ Colorimeters 
@ Radar & Radio 
@ Signal Systems 
@ X-Ray Machines 
@ Sound Recording 
@ Electronic Devices 
@ Testing Equipment 
@ Photo-Cell Devices 
@ Production Machinery 
@ Constant Speed Motors 
@ Motion Picture Equipment 
@ Communications Apparatus 


@ Precision Laboratory 
Apparatus 


@ Other Applications Requiring 
Regulated Voltages 


New Stabilizer bulletin DL4 -537. Contains 
operating characteristics, graphs and complete 
specilications. Write for your copy, today. 


os 


Constant AC voltage is essential for reliable, accurate 
operation of a wide variety of electrical equipment. 
When these devices are connected to ordinary supply 
mains, the unstabilized input voltage often varies as much 
as from 95 to 130 volts thus impairing the accurate 
operation of the equipment. A Raytheon Voltage 
Stabilizer, incorporated into the product, overcomes the 
disadvantages of fluctuating line voltages by providing 
an accurately controlled source of power held to + 2%. 


Entirely automatic in operation, the Raytheon Voltage 
Stabilizer has no moving parts . . . nothing to wear out, 
consequently requires no maintenance. Simply connect 
it to line and from there on it will take care of itself. 


Raytheon Voltage Stabilizers built-in new equipment or 
oftered as an accessory not only improve the performance 
but also increase the salability of the product. 


Users of many types of electrical equipment not having 
voltage stabilization will find that Raytheon Voltage 
Stabilizers improve the performance and reliability of 
their equipment. 

Raytheon Voltage Stabilizers are equally suitable for use 
in equipment for the laboratory, production or unat- 
tended locations. 
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Not the greatest discovery since Y j. W. BERNSTON co. 
\') Spring Makers 


1492 . . . BUT you'll always 
celebrate the day you “searched ‘ 
just @ little farther.” 4 Plainville, Conn. 


’ 
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66 Farmington Ave. 


Meeting 
Rigid Requirements 
of Sperry-Made Products 


When lives and equipment depend upon precision 
instruments, ‘‘satisfactory performance’ is not good 
enough for The Sperry Gyroscope Company. Per- 


fection is demanded . ..and, in Cinaudagraph 
Permanent Magnets, perfection is obtained. We are 
meeting every rigid specification and a heavy pro- 
duction schedule—the reason, perhaps, why we are 
one of the larger suppliers of permanent magnets 
for Sperry. 

Our extensive experience and manufacturing facili- 
ties can also help you solve your magnet problem. 


CINAUDAGRAPH CORPORATION 
STAMFORD, CONNECTICUT 6-CC-2 


operating currents of 40 milliamp. maximum and § 
milliamp. minimum. Bases fit the octal socket. RCA 
Victor Div., Radio Corp. of America, Harrison, N. J. 


PUSH-TYPE CIRCUIT BREAKERS 


Protect low voltage circuits not requiring switches 
Design is directed particularly at aircraft use, although 
the devices are also suitable for boats, tanks and other 


mobile units having power sources up to 30 volt dc. 
Trip element is bimetalic and gives time limit protec- 
tion against small momentary overloads combined with 
instantaneous protection on heavy overloads and short 
circuits. Reset button clears the unit after tripping 
when pressed down to its extreme position. Sizes are 
available for the range from 5 to 50 amp. Of non trip- 
free construction, the circuit breakers show luminous 
indicating rings for darkness visibility and red indi- 
cating rings for daylight announcement of trip. Navy 
specifications are fulfilled and approval indicated. 
Units are factory calibrated and sealed. Mounting 
holes are tapped with self-locking threads and large, 
easily accessible terminals are placed on an angle at 
the rear of the unit to facilitate wiring. Weight is 2% 
oz. and size, 34 by 246 by 1% in. Square D Co., 6060 
Rivard St., Detroit, Mich. 


SEALANT FOR CASTINGS 


Overcomes porosity of magnesium, aluminum and other 
metals. Having a number of advantages, this im- 
pregnate is offered as a substitute for China wood oil. 
Based on a new synthetic resin specifically for use with 
monomeric styrene, the substance is 100 per cent non- 
volatile, has a viscosity of Y-Z on the Gardner-Holdt 
scale. (18 to 23 poises). Depending upon the porosity 
of the casting, the material is mixed usually with equal 
parts of resin and styrene. If the casting capillary 
openings are small, more styrene is used and vice versa. 
Without the aid of a catalyst, the new resin-cross links 
with the styrene molecule during polymerization. The 
co-polymer is gasoline insoluble. Suggested for use 
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Type EX512 


A NEW, extra-heavy duty time switch, designed for 
long, service-free lifein handling extremely heavy currents. 
Rating: 35 Amps-125 Volts / 17.5 Amps-250 Volts A.C. 

20 Amps-125 Volts D.C. 

4 Amps-250 Volts D.C. 
This switch, housed in a metal case with bakelite base 
and center-stud mounting, occupies approximately the 
same dimensions as the standard, Mark Time Series 5000 
switches. It is equipped, however, with an entirely new, 
cam-operated, quick-make, quick-break mechanism actu- 
ating an extremely rugged, butt-contact switch of new 
and novel design ‘affording unusually long life, far in 
excess of any time switch heretofore available, under the 
most severe operating conditions. Available in single pole 
single throw, single pole double throw, double pole 
single throw and double pole double throw. This switch 
can be supplied in a variety of models for specific require- 

ments and current arrangements. 


















Prices on application. 
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PARKING METERS @ SPECIAL TIMING DEVICES 


M. H. RHODES, INC. 
TIME SWITCHES @ INTERVAL TIMERS ARK-TIME 
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Aspirin will not 
relieve this headache! 


ANY manufacturers of highly finished 

steel parts have a rust problem, more 
pronounced in humid weather, but ever 
present. Parts are found to rust between 
operations; rusty fingerprints develop over- 
night. 


Du-Lite Proctoil has been used successfully 
in relieving this headache. 

Proctoil was developed originally as a final 
dip after Du-Lite processing, in place of 
soluble oil. Now, it is also generally used 
as a rust preventative. 


Proctoil is a water displacing oil. Wet work 
may be dipped in it and only an oil film will 
remain. It gets under the moisture on the 
parts and forms.a protective coating. Used 
cold it may be applied by wiping, dipping, 
or spraying. Inexpensive to use, too. 


Write for more information about Proctoil, 
and if you are not familiar with Du-Lite 
Black Oxide Finish for steel, or Du-Lite ZN 
Finish for zinc, ask about these also. 


DU-LITE CHEMICAL CORP. 


MIDDLETOWN, CONNECTICUT 
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in the usual vacuum pressure method, the sealant 
requires a 2 hr. baking at 250 to 275 deg. F. Ault & 
Wiborg Div., Interchemical Corp., 1754 Dana Ave., 
Cincinnati, Ohio. 


QUICK-HEAT SOLDERING PENCIL 


Lightweight, compact, and easy to handle. Weighing 
only 3.6 oz., this 7-in. long miniature soldering iron in 





cludes a long-life heating element which is easily re 
placeable. Drawing only 17 watt of power, the unit 
heats in 90 sec. Harry A. Ungar, Inc., 615 Ducom- 
mun St., Los Angeles 12, Calif. 


INTERFERENCE-FREE VIBRATOR 


Converts 115 volt de. power to ac. at 60 cycle. Power 
output is 250 va. Power factor is in the range 80 to 
100 per cent, and emphasis has been put on elimination 
of rf. noise from 
550 ke. to 20 me 
At full load, eff- 
ciency is 80 per 
cent. The unit 
measures 71% by 
81% by 1034 in. and 
weighs 27 Ib. 
Operation is by a 
simple “on-off” 
switch, and all con- 
tacts and connec- 
tions are readily 
accessible. Vibra- 
tor function is projected for at least 1000 hr. at which 
time replacement is accomplished by unplugging the 
old vibrator and inserting a new one. Suggested uses 
include radio and allied equipment, amplifiers, small 





synchronous motors (except clocks and neon signs) 
and small electrical devices such as mixers and other 
appliances coming within its power rating. Electronic 
Laboratories, Inc., 122 West New York St., Indian- 
apolis, Ind. 


CHEMICALLY TRANSMUTED WOOD 


Utilizes resin impregnation to impart hardwood qual- 
ities to softer woods. Under this treatment, poplar 
becomes harder than hard maple, which in turn can be 
made harder than ebony. Compressive strength, stiff- 
ness, durability and other properties are enhanced. The 
natural tendency of woods to swell, shrink, or warp 
with changes in humidity is eliminated and a built-in 
finish is given throughout the wood—not just on the 
surface. By mixing dyes with the impregnating chem- 
ical, permanent color can be imparted. Treatment of 
veneers makes them self-bonding so that no adhesives 
are needed in fabrication of plywood. Sawdust, shav- 
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Hydent 


CONNECTORS 





On circuits everywhere, you now see mod- 
ern Burndy HYDENT (Indent Type) 
connections like those above . . . in place 
of old-fashioned connections made by 
methods which were time-consuming and 
uncertain. 

The Indent connection has been widely 
adopted because the indenting principle 
removes all uncertainty over the strength 
and permanency of the connection. Fur- 
ther, the HYDENT connectors used are of 


Connecting #22 wire or 
2000 mcm cable... you 
can do it with one-piece 
HYDENT Connectors, 
using the simple Burndy 
Indenting Tools which 
range from small hand 
HYTOOLS (pliers). to 
hydraulic HYPRESSES. 


The Modan Wau 


... to make permanent electrical connections ecawandih’ 





one-piece, pure copper construction . . . 
assuring highest electrical conductivity. 
And they are installed in a fraction of the 
time ... another feature industry likes, too. 

Pioneered and proved by utility engi- 
neers, the HYDENT connection has been 
a significant aid to our war effort . . . and 
will contribute materially to product and 
production efficiency in the days to come. 


Bulletin on HYDENT Connectors gladly 


sent on request. 


BURNDY ENGINEERING CO., INC., 107 Bruckner Boulevard, New York 54, N. Y. 
IN CANADA: Canadian Line Materials, Limited, Toronto 13 
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i of over two thousand types and 


dimensions, all embodying the skill, researc 


and engineering experience of CULLMAN'S 


many years in this field. 


Sprockets for any special requirement can be 
produced with accuracy and precision at low cost. 
Roller, block and high speed silent chains also are 
carried in large quantities for immediate delivery. 


Write today for the CULLMAN Sprocket Catalog E 


CULLMAN WHEEL COMPANY 


1352-E ALTGELD STREET, CHICAGO, ILLINOIS 





| 
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ings, and wood wastes can be combined with the resiy 
binders and molded into parts with dyes or pigment 
incorporated. Chemicals are commercially availabidf 
and inexpensive. Under special conditions, woods ca 

be case hardened in such a way that impact resistance 
of the resilient core combines with hardening of th 
outer surface. This improves dimensional stabilit, 

flame resistance and immunity to rot and insect infesta. 

tion. Standard, available equipment is used for th 

treatment. E. I. du Pont de Nemours & Co., Wilming. 

ton 98, Del. 


FUEL BOOSTER PUMP 


Includes 24 volt dc. motor. Designed to supply ap. 
proximately 275 gal. per hr. at 35,000 ft. altitude wit! 
110 deg. gasoline at take-off, the pump is of positiv 


displacement type capable of handling small quantitie- 
of air and vapor which might enter during maneuvers 
at high altitudes. Location of the relief valve prevents 
vapor formed at that point from entering the suction 
of the pump. Action is to force dissolved air out oi 
solution thus assisting carburetion. A low loss by-pass 
valve permits fuel to flow to the engine pump with the 
booster pump inoperative at low altitude. Usability 
both for starting and as an emergency pump, it will 


| supply 400 gal. per hr. at 15 psi. gage pressure. Weight 


is 6 lb. 4.0z. Romec Pump Co., Elyria, Ohio. 


QUICK-ACTION BATTERY CONNECTOR 


Finds particular usefulness with G-1 standard aircraft 
batteries. This new fitting speeds removal of batteries 
and banishes shorting and fire hazards. The large 
handwheel turns a | 
gear to disengage 
the battery. The 
wheel is notched 
for easy operation 
by a gloved hand in 
sub-zero tempera- 
tures. Pin  con- 
tacts in the recep- 
tacle are so en- 
closed that the 
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DC MOTOR 
Reversible — compact 
— light in weight — 7 
segment commutator — 
low reactance rotor wind- 
ing — alnico field — 
totally enclosed. 


IS A TOOL! 


APPLY IT TO YOUR 
PROBLEMS 
AC —— DC 


Over a million Haydon Timing 
Motors and Devices are now ful- 
filling hundreds of timing func- 
tions satisfactorily. Compact, rug- 
ged, and accurate in performance, 
they are equipped with special 
motors to fit your particular re- 
quirements. Geared to from 450 
RPM (or faster) to one revolution 
in 1000 hours, they cperate on AC 
or DC current. Consult our Timing 
Engineering Service . . . we will 
be glad to help you with your 
problem. 


Send for your Catalog today! 
Address Dept. 31 


os nat. x > eee 
AC MOTOR 

Available 450 RPM (or 
faster) to 1 REV. per 
month; manufactured to 
your specific veltage, fre 
quency. speed and torque MANUFACTURING COMPANY 
requirements INCORPORATED 


BUS-BAR 


Formed in 

2 PLANES to 

001°" ACCURACY 
van aa 


Many electrical and other gpete can be duplicated 
without dies, saving Man Hours and Critical Ma- 
terials and helping to meet rush delivery schedules. 
DI-ACRO Precision Machines—Shears, Brakes, 
Benders—form angle, channel, rod, tube, wire, 
moulding, strip stock; bi-metals, dielectrics, sensitized 
materials, fiber slot insulation, frequency reeds, etc. 


Send forj! Catalog “DIE-LESS DUPLICATING’— 

showing all models of DI-ACKO SGenders, Shears and 

. Brakes, and many 

examples of parts 

formed by “DIE- 

LESS DUPLI- 

1 ACTUAL SIZE CATING”. 
A heavy Copper Bus-Bar for panel board 
and terminal assemblies is illustrated, 
accurately duplicatedin two planes with 
angles formed both flat and edgewise, 
across the materia! horizontally and ver- 
tically. DI-ACRO Bender Ne. 2 has a 
forming radius up to 6” and capacity ef 
14" cold rolled solid steel bar or equiva- 


ONEIL-IRWIN mec. co. See 


cannot touch any outside metal surfaces during re. 
moval. Accompanying receptacle is affixed to the hat. 
tery case. It is made of aluminum alloy finished with 
black acid-proof lacquer. Two pin contacts are leaded 
copper and rated for 600-amp. continuous duty at 12. 
24 volt. Plug shell is moulded phenolic and hand 
wheel, aluminum alloy. Cable outlets, 54 in. in diam. 
are located on both ends of the connector. Cannon 
Klectric Development Co., 3209 Humboldt St., Los 
Angeles 31, Calif. 


BALL BEARING MOTOR STARTERS 


by merely loosening a screw, the contacts can be re- 
moved for inspection or replacement. The magnet coil 
can be changed by loosening two screws and removing 
. two parts. Important fea- 

tures include ball bearing 

suspended magnet, hand or 

automatic reset, pure silver 

contact buttons, simple, eas- 

ily accessible construction 

This new Size 2 takes the 

same overload heaters as 

Sizes 0 and 1. Minimizing 

friction, the ball bearing 

operating mechanism con- 

tributes to smoother per- 

formance. The unit is 

mounted on a steel plate 

with pressure wire connec- 

tors and has generous wir- 

ing space. Colt’s Patent 

Fire Arms Mfg. Co., Elec- 

trical Div., Hartford, Conn. 


ARC WELDING ALUMINUM 


New electrode makes possible the adding of metal with- 
out completely preheating the casting and particularly 
without danger of overheating the metal adjacent to the 


weld. Operation is quick, economical and simple. Thx 
new rod is found to be successful in the addition of! 
metal on faulty machined castings, overlaying of sur- 
faces which are improperly cast, filling of low spots. 
changing of aluminum patterns already machined, fill- 
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MATERIAL CHARACTERISTICS 


IN CHART FORM 


PROOF 


/ MAXIMUM 
STRENGTH 


STRENGTH 


THE Loading SYSTEM 





The strain is applied by motion of the hy- 
draulically operated piston, pressure for which 
is provided by a direct-connected gear pump 
operating at constant speed without pulsa- 
tion during application of load. The piston 
has a total travel or stroke of 6”. 

A range of testing speeds from 0 to 2” 
per minute is obtainable in stepless intervals. 
These infinite speeds are controlled by two 
8” diameter Pilot Hand Wheels (Load Valve 
and Unload Valve). Because of this Valve 
construction loads may be easily applied, 
removed or held constant. 

Frictionless design of loading system, plus 
close machined tolerances on piston and cylin- 
der assure that the load is weighed within 
the close limits set by ASTM Specifications. 

The top head and table of the ruggedly 
constructed loading unit are fastened to- 
gether by four rods, forming a cradle. 

Crosshead adjustment of 15” is obtained by 
hand crank conveniently located for operator. 

The gripping mechanism is enclosed, mak- 
ing for a compact, positive means of opening 
and closing wedge type grips which operate 
in @ tapered opening in the head. The grips 
cre actuated by means of a gear and rack. 
Gripper teeth are machine cut. 


Fite. 


L-TYPE UNIVERSAL 
UE 
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ELONGATION RECORDER 





Designed for fast, accurate, and 


convenient operation on routine 
testing and on production speci- 


mens of fixed types and dimen- 


YIELD 
STRENGTH 


THE Vudiécating SYSTEM 


The load is indicated on two 16” diameter 
precision type Hydraulic Gauges. Standard 
capacities are O to 60,000 Ibs. and 0 to 
10,000 Ibs. Accuracies meet ASTM Specifica- 
tions (—1%). 

These gauges are protected by overload 
cutoffs, which also safeguard the machine 
against over-travel of the piston. 

Each gauge is provided with a maximum 
hand. 

The gauges are mounted on a suitable 
instrument panel and located above the hy- 
draulic and electrical controls. 

Hydraulic Safety Valves and Electric Limit 
Switches prevent damage to the equipment 
due to over-traveling of the Piston and over- 
loading of the Hydraulic Gauges. 

The instrument panel is provided with a 
convenient shelf approximately 15” wide and 
40” long to accommodate notebooks or rec- 
ord sheets. 

The loading and weighing systems are fully 
protected against dirt contamination, and the 
pumping unit is adequately housed. 

Push-button starters are standard equip- 
ment. 


TYPE OF 
YIELD 





sions, the L-Type Universal is in 
daily use in hundreds of plants, 
colleges, foundries, and testing 
laboratories all over the country. 


THE Ekecfronce ELONGA- 
TION RECORDER (Optional) 





The Recorder weighs the load independently 
of the gauges of the testing machine by a 
unique electronic principle which measures 
the distortion of the Bourdon Tube by a 
micrometer screw, which gives an inherent 
linear scale and therefore a single calibra- 
tion which is retained indefinitely. 

The extensometer, which will accomme- 
date 50 thousandths elongation, is connected 
to the recorder by means of an electric cable 
— the same accurate Sivertsen System as used 
in the Olsen High Magnification Recorder. 
Resultant magnification is 200, measured in 
inches per inch. 


TOOLS AND ATTACHMENTS 


For threaded specimens, tension, compression, 
transverse, and Brinell hardness tests. 


TINIUS OLSEN TESTING MACHINE CO. 












‘Proving every day that the value 
of testing depends on the qual- 
ity of the testing equipment. 








520 NORTH TWELFTH STREET, PHILADELPHIA 23, PA. 


PACIFIC SCIENTIFIC COMPANY, Los Angeles, San Francisco, Seattle 


EPRESENTATIVES: 
. MINE and SMELTER SUPPLY COMPANY, Denver, Colorado. 
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Canvion Gualtiy Conileol is an extra 
you get when you buy Cannon Connectors. 
It’s there. You can see it in better finish, better 
fit, die castings, wherever possible, special al- 
loys for strength and lightness, fine machining. 

You recognize it in easier assembly. You 
realize it in longer satisfactory service. 

What is it worth? What does it cost to 
trace a broken circuit only to find the cause 
in a faulty plug? What is it worth to know 
that motors, instruments and lights won't fail 
because a plug goes wrong? 

What's the price of a plane and the value 


of the lives of its passengers and crew? 


NEW SOLENOID BULLETIN 


New 24 page Solenoid Bulletin contains 
Cannon's complete line of Direct Current 
Solenoids of 14 and 28 volts with a wide 
range in amperage and pounds push and 
pull. Full Giuceeeed with rawings, 
photos and ample data on response char- 
acteristics. Request your free copy from 
Dept. A-118, non Electric Develop- 
ment Company, 3209 Humboldt Street, 
Los Angeles 31, California. 


, Cannon Electr Development Co 
ong Los Angeles 31, California 





ing of improperly-drilled holes, welding of casting to 
aluminum sheet, etc. Shielded with a special coating 
which permits use without preheating, it insures an 
even and rapid flow of metal. Slag can be removed by 
wire brushing the weld. In the joining of aluminum 
sheet, joints can be obtained which are entirely leak- 
proof and show high tensile strength comparable to the 
parent metal. Composed of a high aluminum and low 
silicon, the electrode is available in %, %4o, and %4¢ in, 
sizes and packed in packages of 25 lb. Eutectic Weld- 
ing Alloys Co., 40 Worth St., New York, N. Y. 


FIRE-RESISTANT ASBESTOS DUCT 


Developed to replace aluminum and other metals in air- 
craft. Formed from fabric, asbestos and a coating of 
synthetic resin, this new product permits lightening of 
heating and ventilating air duct systems by more than 
10 per cent. Among advantages inherent are absence 
of fatigue failure, non-magnetic character, lack of flare 
under gunfire, expedition of assembly through flexibil 
ity and resistance to both heat and cold. Fastened with 
a special synthetic rubber cement, these ducts are find- 
ing utility also as machine gun shell ejection chutes, 
carburetor heater ducts, generator blast tubes and fire 
wall seals. United States Rubber Co., Rockefeller Cen- 
ter, New York 20, N. Y. 


GAS-FILLED ELECTRONIC TUBE 


Designed to give high efficiency and long life. Rated 
at 6 amp. continuous load, peak forward volt (max. ) 


750, and peak inverse volt (max.) 1250, this gas-filled, 
grid-control thryratron is designed for motor resist- 
ance welder and rectifier controls. Continental Elec- 
tric Co., Geneva, Ill. 


ELECTRICAL-DRIVE SNAP SWITCH 


Combines relay actuation with standard short travel 
switch. Three typés are offered encompassing S.P., 
Nis SP NO: 
ana. SF... aa. 
Actuator com- 
prises a 24-volt 
de., 160-ohm coil 
for 3.6 watt stand- 
ard or in special 
type for 6 or 12 
volt supply. 
Weight is 5.7 oz.. 
and dimensions, 
2% by 1% by 
2%6 in. Design 
is such that the 
unit resists accel- 
eration in excess 


ELECTRICAL MANUFACTURING 





Getting the 
most out of 
PLAST 


ness which lies in phenolic plas 

Such an example is the series of new 
crystal holders, re-designed and molded 
by RCA. They give as much as 50% 


savings in quartz crystal. 


This is another instance of how inge- 
nuity, engineering skill, and the selection 
of the right material paid a substantial 
dividend. 


In designing the molds two major prob- 
lems became evident. RCA engineers 
wanted a water-tight seal around the 


° 
oO 
° 


Nh echt od 


. The secog 


Bpening. It was an especially 

nut to crack” because the plug 

opens directly into a slot which is 
bridged at the end. 


Because a direct draw could not be 
used, the side-action key fixture was 
designed in two parts. The upper part 
is removed by a straight sideway mo- 
tion, and the lower half is removed by 
a slightly upward and then sideway 
motion. 


This molding achievement has been ac- 
complished with a Durez phenolic plas- 
tic—added evidence of the outstanding 
moldability of Durez, and added proof 
of the familiar Durez line “Plastics That 
Fit the Job.” In the production of hun- 
dreds of current items, it has been found 
that the moldability and versatility of 
Durez compounds contained the ideal 
answer. 


We welcome the chance to discuss the 
advantages of Durez plastics for your 
needs. As one of the oldest and most 
experienced producers of phenolics, our 
laboratories and technical staffs are oft- 
en able to make valuable suggestions. 
Durez Plastics & Chemicals, 
Inc., 66 Walck Road, North 
Tonawanda, New York. 


PLASTICS THAT FIT THE JOB 
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SEEING cs BELIEVINGS 


e Precision Springs cannot be manu- 
factured without the help of modern 
precision equipment like the “Shadow- 
graph” below. This busy instrument in 
Accurate’s inspection department helps 
Accurate engineers rigidly control spring 
quality. It is an example of the modern 
methods and practices which Accurate 
finds is necessary to maintain the high 
standards of Accurate quality and service 


...the standards you want in your 


spring source of supply. 





ACCURATE SPRING MANUFACTURING CO. 
3817 West Lake Street » Chicago 24, Illinois 
SPRINGS e© WIREFORMS ¢ STAMPINGS 
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of 20 G, besides meeting Army vibration tests.  E) 
trical Products Supply Co., 1140 Venice Blvd., 


Angeles 15, Calif. 
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SPOT WELDING ELECTRODE 


Provides refrigerated operation interchangeably with 
conventional electrodes. Primarily designed for use 
with refrigerated coolants, 


these electrodes are also a 


ELECTRODE 
HOLDER 







specifiable for use with 
water. Design is such that 
electrode temperature with 
water cooling will provide 
the advantage of 60 deg. F 
colder water as compared 
to conventional electrodes. 
Design has eliminated the 
necessity for adaptors -to 









DEFLECTOR 
TUBE 





SECTION A-A 


keep cooling refrigerant 
and water separate for weld- 
ing in O deg. F range. Re- 
tained from previous styles 
are controlled coolant flow, 


COOLANT GUIDE 
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large cooling surface, re- Y pp, 
placeable finned cap, and LL 
other features. Elimination of the adaptor is particu- 
larly desirable for welding in close places. Availabili- 
ties include 5¢ and % in. O. D. in standard lengths, 
while replaceable caps are available in electrolytic cop- 
per for maximum thermal and electrical conductivity or 
in a special alloy for maximum hardness. Frostrode 
Products, 19003 John R St., Detroit 3, Mich. 


THERMOCOUPLE PROBE FOR HOT GAS 


Construction is _ stainless 
steel with replaceable ther- 
mocouple unit. The ther- 
mocouple bayonet is in the 
tubular shank, and _ the 
junction extends to the cen- 
ter of the head shield. Head 
is composed of four shields 
interpacked with Fuller’s 
Earth—or collodial anhy- 
drous silicate. Radiation 
heat losses are thus mini- 
mized by eight effective 
shields. Bushing supports 
are incorporated to give 
axial adjustment, and avail- 
abilities cover various sizes 

— so to fit general or specific re- 
quirements. Revere Co., 53 Parker, Wallingford, Conn. 








MAGNETIC WORK CHUCK 


Derives power from variable electronic rectifier. In 
specification as a holding unit for surface grinding ma- 
chines, this combination provides a variable magnetic 
pull which facilitates grinding of such difficult jobs as 
flat warped pieces. Chucks are supplied in two sizes, 
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Wrought Beryllium Cop 
unusual combination of 
Springs made from this Ri 


armed forces. When properly heat 


in the precision equipmeé 


treated, it is the strongest copper base 
alloy. Design engineers utilize its high 
strength and precipitation hardening 
qualities in the manufacture of aircraft 
instrument springs where space and 
light weight are of vital importance. 
A great advantage to fabricators is that 
springs may be formed from rolled 
sheet or drawn wire of moderate temper 
and then heat treated to develop the 
alloy’s extraordinary high strength and 
spring properties. Beryllium Copper is 
much stronger and stiffer than other 
copper alloys, yet it offers equally good 


corrosion and wear resistance. It has 


Producers of these Vital Alloys 


o" i = " 


lance to fatigue and higher 

d ctivity. Correctly heat 
treated ryilium Copper springs are 
more stable and resistant to drift than 
any other Spring material; hence the 
wide use of this alloy for instrument 
and other calibrated springs in vital 
applications. The advantages of Bery!l- 
lium Copper springs have been defi- 
nitely proved both for war and peace 


time applications. 


The Riverside Metal Company special- 
izes in the production of wrought Beryl- 
lium Copper alloy, and a great variety 
of Phosphor Bronze and Nickel Silver 
alloys to standard or consumers’ indi- 
vidual specifications in sheet, strip, wire 
and rod. The cooperation of our tech- 
nical staff on any problem involving the 
application of these vital alloys is yours 
for the asking. 


PHOSPHOR 
Sheet 


BRONZE © NICKEL SILVER e BERYLLIUM COPPER 
Strip Wire i Rod 
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U. S. Army’s Heavy 60-ton tank—Photo by U. S. Army Signal Corps 


GouRbady? 


HILE it would be a mistake to put aside im- 

portant war work, yet even as with the govern- 
ments of our country and our allies, it is necessary 
NOW to spend some time on post-war plans and 
products. Industry must be ready when the time 
comes to absorb millions of our returning heroes. 


What is the status of YOUR post-war plans? ARE 

YOU READY . . will you be among the first to hit 

the market between the eyes with a product that fits 

the future? Will YOU survive the new competition 

in your field, created by reconversion of vast war 
plants to producing the products of peace? 


Sinko plastic engineers are eminently fitted with in- 
genuity, skill and long experience to lend you effective 
aid in applying all the beauty, color and strength of 
economical THERMOPLASTICS to your products. 
Let them study your post-war plans . . help you 
NOW through the drawing board stage. Be ready to 
act quickly . . to get the jump on competition the 
moment we get the signal to GO AHEAD! 


SINKO TOOL AND MANUFACTURING COMPANY 
351 NORTH CRAWFORD AVE., CHICAGO, ILL. 


REPRESENTATIVES A ’ 
re : 


6 by 18 in. and 8 by 24 in. Available for operation og 
110- or 220-volt de. Power source has a capacity of 
75 watt, operating on 220 or 440 volt ac. to produce 


220 volt de. Incorporated in the unit is a selection con- 


trol which not only provides 7 percentages of full power 
but also a demagnetizing position for easy removal of 
work. Power unit is 11 x 10% x 6% in. and mounts 
by angle bracket. Weight is 30 lb. Continental Ma- 
chines, Inc., 1301 Washington Ave., South, Minneap- 
olis 4, Minn. 


WIDE-TUNING CHOKE 


Gives inductance variation plus 90 per cent minus 50 
per cent from a mean value. Housed in a die cast case, 
this variable inductor weighs approximately 5 oz. Its 


inductance is varied by an %» in. set screw on the side 
which is turned by a hexagonal wrench, although spe- 
cial provisions can be made for a threaded rod and knob 
combination where frequent adjustment is necessary. 
Suggested for specification in peaked amplifiers, filters 
and similar apparatus, the sealed unit is available from 
0.0085 to 33.0 mean henry in 19 sizes. United Trans- 
former Co., 150 Varick St., New York 13, N. Y. 


JACKNIFE SPLICING SYSTEM 


Broadens scope of original disconnect device. Designed 
for secure low resistance connection which cannot be 
taken apart other than intentionally, these devices are 
readily integrated within an existing wiring system. 
Based on the simple disconnect splice, the line now in- 
cludes stud tabs of various designs, cross, H, Y, and T 
links ;, jumpers; and line fuses. Wire sizes covered in- 
clude 22 to 10 aircraft and commercial and 1 to 9 Navy 
shipboard. Special types of insulated sleevings are of- 
fered for covering and securing the finished assemblies. 
Aircraft-Marine Products, Inc., 1523 N. Fourth St., 
Harrisburg, Pa. 


FUNGUS-RESISTANT LACQUER 


Protects communication equipment against tropical cli- 
mates. Moisture-resistant and having high dielectric 
strength, this material retards growth of fungi which 
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For the cable assemblies that go into 

far products you can use Amphenol-made 

Gables and save precious time and money 

ery step. Amphenol has the equipment, 

i skill, the experience and the production 

dine set-yp to make them on a mass produc- 

tion basis—and make them properly. Such 

"assemblies will be manufactured exactly in 
“accordance with your specifications. 


Amphenol makes not only the cables but 
the parts that go into them. Why not elmi- 
mate the details and the costs that enter 
into the procurement and control of the 
Many components of cable assemblies. 
Amphenol’s service also eliminates for you 
the cost and maintenance of all tools and 
testing equipment that arenecessary and the 
personnel complications that go with them. 


The finished Amphenol assembly or har- 
ness is a sales asset to your product in ser- 
Wice and in appearance. Amphenol quality 
of product and workmanship is known the 
world over. 


Tell us what you need. 
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SOLVEHING IRONS 
are widely used in industrial ts throughout 
to withstend 


the country. They ere desig the 
strain of the continuous service required of factory 


SPOT SOLDERING MACHINE 


ee aan nis 
° en er ving le 
operators hands hee for handling of “PERATURE ps RL 


Sede hon between solder- 
ing operations. lrons do not 
deteriorate when being used. 
The idle period is the cause 
of deterioration. 


SOLDER POTS 


ruggedly constructed pots of 
venousmanetedignedteness- 
tinuous operationandso 

that they are pa 
and quickly serviced, should 
elements heveto berepieced. 


Write for Catalog 


ELECTRIC SOLDERING IRON CO., INC. 


2844 WEST ELM STREET, DEEP RIVER, CONNECTICUT 
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may cause short circuits through absorbed water. Ap- 


plicable by spraying, brushing, or dipping, the lacquer 
can be used before or after assembly. Maas & Wald- 
stein Co., 438 Riverside Ave., Newark, N. J. 


CARE FREE ATTENUATOR 


Features a newly developed detent gear (A). This 
device imparts to the attenuator highly positive action 





A 


combined with accuracy, uniformity, long life and 
strength. Contacts and switches of the attenuators are 
made of tarnish-proof silver alloy for uniform and def- 
inite electrical contacts (B). Cleaning and lubrication 





of points are unnecessary. A new type steel cover pro- 
vides good magnetic shielding and forms an integral 
part of the assembly protecting the resistors. Switch 
blades and contacts are readily accessible under a snap- 
on cap. Design emphasizes noise-free operation. Daven 
Co., 191 Central Ave., Newark 4, N. J. 


REDESIGNED EXPLOSIVE RIVET 


Provides shank expansion as well as end expansion. 
This development relieves production of the necessity 
for an exact fit between drilled hole and rivet shank. 
Accordingly, insertion is speeded, while setting is 
maintained at the previous rate of 10 to 20 per min. 
Sizes offered are %o and %6% in. diam. in modified 
brazier heads. Emphasis on corrosion resistance” is 
maintained by use of a non-corrosive, non-toxic and 
highly stable explosive. £. I. du Pont de Nemours & 
Co., Wilmington 98, Del. 


MAKES ELASTOMER TRACTABLE 


Chemical plasticizer helps to solve the problem of 
handling GR-S synthetic rubber in a fashion similar to 
the handling of natural rubber. Having the implica- 
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EFORE you start to design anything in metal that will eventually 

need machining, drilling and/or assembling, bring your idea to 
MONARCH where a corps of mechanical and metallurgical engi- 
neers will consult with you in an effort to produce the item, delivered 
in one piece, or a minimum of pieces, thus eliminating much of the 
above production costs. 


Be assured you will obtain an unbiased opinion as to whether it 
should be produced by permanent mold, die cast or sand cast. We 
have all three methods available in our own plant. 


Also be assured that the zinc or aluminum alloy recommended will be 
the best one to use for that particular item and its uses; and that con- 
tinuous chemical, metallurgical and X-Ray checks will hold the job 
to that texture and strength. 


Weight ranges Die Castings—From 
14 ounce to 16 pounds in ZINC and 
to about 6 pounds in ALUMINUM 


MONARCH ALUMINUM MFG. COMPANY 


General Offices and Plant: 9295 Detroit Avenue + CLEVELAND 2. OHLO 
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MOTORIZED 
and MOTORLESS 
V5 to 72 H.P. 


FOR YOUR SLOW SPEED MACHINES 


JANETTE SPEED REDUCERS are built in MOTORIZED and 
MOTORLESS worm gear styles. They provide a quiet, com- 
pact, economical, safe, low maintenance cost method for 
obtaining positive SLOW SPEEDS from efficient high speed 
motors, WITHOUT the use of belts, pulleys, chains and 
sprockets. Motorized styles are driven by ventilated or 
enclosed JANETTE motors designed specially for this purpose. 
Because we build both the motors and gear boxes, there is 
no divided responsibility for their successful operation. 


WRITE TODAY for your copy of our catalog—!00 pages of 
complete information on 47 styles and sizes of speed reducers. 


We eter 


556-558 W Monroe St. Chicago, Ill. 





¢ Partners in Industry’s Progress , 
S TROM« Balls Serve The Nation 


NOW AT WAR—LATER IN PEACE 


Now on fighting fronts and war-production lines Strom Steel 
Balls are contributing to the great offensive of the United 
Nations. When peace is won Strom Balls will be equally 
instrumental in solving the problems of design and produc- 
tion of better peacetime products for home and industry. 


For Better Rolling Mileage Specify Strom Balls 





“STEEL BALL CO. 


1850 South 54th Avenue -« Cicero, Illinois 











tion of increasing production from existing equipn ent 
this chemical makes Buna S synthetic soften up under 
the milling operation in the way of natural rubber. F 
I. du Pont de Nemours & Co., Wilmington 98, Ds 


SPECIAL DUTY PLUG 


Comes in black and red plastic and brown, mica-filled 
material for rf. use. 


Compact, this plug secures tw 
banana type 
contacts for 
com bina- 
tion with cap- 
tive head 
posts illus- 
trated in the 
background. 
Small, circu- 
lar _depres- 
sions are pro- 
vided at the 
top of the unit 
for color cod- 
ing or polar- 
ity indication, 
specified as 
Type No. 37212. James Millen Mfg. Co., Inc., 150 
Exchange St., Malden, Mass. 





INSTANTANEOUS STARTING 


Intervals between the snapping on of the switch and 
resultant lighting of fluorescent lamps are virtuall\ 
eliminated by this new starter. Available in-dual 40 
watt size for two 40 
watt lamps in either 
end-lead or bottom- 
lead designs, the con- 
struction 
from standard 115 
120 primary circuit 
and boosts the voltage 
to approximately 450 
volt for lamp start- 
é ing. No sacrifice is 

made in the operating 
Old type fixtures may be 
changed by providing “quick start” design and installing 
new type fluorescent lamps. Acme Electric & Mfg. 
Co., Cuba. 


operates 





advantages or lamp life. 


WASHINGTON SAYS 


(Continued from p. 117) 


which is a complete revision of the order originally is- 
sued in March, 1943. The order covers the three types 
of fixtures known as industrial, utility and residential. 
Under the terms of the orders as amended the sale of 
industrial and utility fixtures is limited to purchase 
orders bearing preference ratings of AA-5 or better. 
For both types, however, purchase orders with lower 
ratings assigned prior to March 15 may be filled. For 
utility fixtures, restrictions on the diameters of the 
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INSULATORS GIVING BETTER: 


VACUUM TUBE PERFORMANCES 


Vacuum tubes today operate under a wider variety 
of conditions than ever before. Insulators of qual- 
ity and durability must meet all load and tempera- 
ture requirements. 

General Ceramics offers for your choice three 
types of insulators to obtain better results in meet- 
ing specified tube performance. 


These insulators can be supplied by General 
Ceramcis in pressed or extruded shapes for every type 
of vacuum tube requirement. The same excellence of 
material, design, and workmanship that has won 
General Ceramics a wide reputation in the ceramics 
field, has been put into these insulators to meet your 
most exacting requirements. 


GENERAL CERAMICS AND 
STEATITE CORPORATION 
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For Electrical 


Porcelain 


of any shape or design 
Write 
The Colonial Insulator Co. 
937 Grant St., Akron, Ohio 
Branch Office 
2753 W. North Ave. 
Chicago 47, Ill. 
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QUICK-START LAMP BALLASTS 


For use with “Instantaneous Starting’’ Fluorescent lamps. 
Just snap the switch and get immediate lighting — no 
starter necessary. The new Acme engineered Quick- 
Start ballast will give efficient, long life, hum-free per- 
formance. Dual 40 watt unit 2-5/8" high, 3-1/16"" wide, 
14-5/16" long, mounting centers 13-3/4' x 2". Weighs 
only 12-1/4 pounds. Available in bottom lead or end lead 
designs. Acme also manufactures ‘“‘Cold Cathode Lamp”’ 
ballasts for standard 8 foot, 25 mm. tubes. 


THE ACME ELECTRIC & MFG. CO. 


CUBA, N.Y. CLYDE, N.Y. 
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canopy and globe holder have been removed.  Certai 
types of utility fixtures may be manufactured only o 
speciic WPB authorization, for which application is 
filed in Washington. Metal restrictions on residential 
type fixtures have been eased to the extent that 12 «7 
of metal may now be used for a ceiling type fixture and 
an additional 8 oz. of metal may be used for the chain 
or stem of a suspended type fixture. 

Despite relaxations on the use of metal, other WIPE 
orders restricting the use of materials in incandescent 
lighting fixtures and parts must be fully complied with 
as for example, M-1-i (aluminum), M-9-c (copper 
and M-126 (iron and steel). 

Members of the Incandescent and Fluorescent Lanip 
Industry Advisory Committee have been told by WPB 
that the industry’s total production and shipments are 
well in line with essential military and civilian re- 
quirements. The members estimated that total re- 
quirements for fluorescent lamps for 1944 would b 
about 40,000,000. 

The supply of tungsten and molybdenum for incan- 
descent and fluorescent lamps remains fairly constant, 
\V PB officials indicate. Changes in allocations in the 
industry are not anticipated unless military requirements 
increase unexpectedly. 

The War Production Board has announced that the 
coverage of the order controlling the manufacture and 
distribution of fluorescent lighting fixtures has been 
changed to include clearly all portable or attachable 
overhead suspended fluorescent fixtures. 

The effect of Order L-78 as amended is to make the 
provisions of the order applicable to non-industrial 
portable or attachable overhead suspended fluorescent 
lighting fixtures as well as to industrial portable and in- 
dustrial attachable fixtures as defined in the order. The 
non-industrial types include the commonly called 
“kitchen units” some of which are designed to be 
plugged into an electric outlet, Building Materials Di- 
visions officials indicated. 


Elevators and Elevator Parts. In an amended order 
covering the manufacture of elevators and elevator parts 
recently issued, WPB added control over production of 
escalators and prohibited manufacture of this type of 
equipment. The action was taken in an amendment to 
Limitation Order L-89, which now permits ratings of 
AA-5 or better, assigned on Form WPB-617, for con- 
struction of a new building, to be applied to obtain a 
new elevator for the building. 

Applications for authorizations to install a new ele- 
vator to replace an existing one, or for installation in an 
existing shaft, providing such replacement or installa 
tion involves construction as defined in Limitation Or- 
der L-41, should be filed on Form WPB-1236 with 
Form WPB-617. 

Another feature of the amended order increases the 
dollar value of inventory spare parts not for immediate 
use that may be acquired by the owner of an elevator 
from $25 to $50, and from a total of $50 to $100 for 
any calendar year. Acquisition of both small inven- 
tories and capital additions up to $500 may be obtained 
under the provisions of CMP Regulation 5. 
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LDES TRUARC presents a significant 
advance in retaining rings. It spreads or 
contracts without distortion; always re- 
" taining its perfectly fitting circular contour. 


ain For thrust-load fixing, and shaft and hous- 

ing applications, Waldes Truarc provides dis- 
PR tinct advantages over nuts and bolts or wedges 
ent and washers... it reduces dimension and weight 
ith, ...Saves material...cuts manufacturing time... 
er simplifies assembly and dis-assembly. 


On request, we will gladly furnish samples 
Pp and full data for your tests. 























re- WALDES KOH-I*-NOOR:INC. 


sil LONG ISLAND CITY - N. Y. 

he CANADIAN REPRESENTATIVES: PRENCO 
PROGRESS & ENGINEERING CORPORATION, L@ ‘ 

LTD., 72-74 Stafford St., Toronto <a Pi eer 
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MOTORS 


What They Will Do 
Who Makes Them 






















AVAILABLE types, forms, sizes and related variations 

for those electric motors which the engineer-designer 
may specify for integration within his product are re- 
viewed on these pages each month by the editors of 
ELECTRICAL MANUFACTURING. 


Revised frequently, this two-way table covering the 
motor offerings of ELECTRICAL MANUFACTURING adver- 


(Continued on p. 170) 
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Circuit Control 


Switches 


cle: 


= 


FOR INDUSTRIAL EQUIPMENT 


General Electric Circuit Control Switches 
are most suitable for installation in signal- 
ing equipment, communication apparatus, 
instrument panel boards, utility lighting 
systems, aircraft circuit control and many 
other industrial applications. They are avail- 
able in single pole, double pole, three way, 
double pole-double throw, two _ line-two 
circuit and three point. 


FOR MOBILE WAR EQUIPMENT 


General Electric also makes a line of A-N 

switches for aircraft and other mobile = 
military equipment. These switches are . Le - || A new feature 
built to the new A-S-20 specifications of the — | Cormeen 
Bureau of Aeronautics. They meet the ex- / proof. 
acting tests required by the Army-Navy for : 
standard aircraft switches. They are avail- 
able in single pole, single or double throw 
in either two or three positions controlling 
one or two circuits. 


BUY 
WAR BONDS 


For additional information write to Section 
Q642-12, Appliance and Merchandise Dept., 
General Electric Co., Bridgeport, Connecticut. 


Hear the General Electric radio program: “The G-E | 
All Girl ‘Orchestra” Sunday 10 P.M. EWT, NBC; 
“The World Today” news every weekday 6:45 P.M. 
EWT, CBS. 
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tisers permits ready reference to either power units or to 

the individual manufacturers of them. To use, merely 

. - select the basic character of the performance desired 

Motor Availa bilities (note both main classifications and sub-headings) with 
due regard for the energy supply, as covered by the 


A, B, C, D and E key letters. 
Motor specifiers should have a working knowledge of 


(Continued from p. 168) 


(Continued on p. 172) 


A—SINGLE PHASE 
B—POL YPHASE 
C—DIRECT CURREN? 
D—UNIVERSAL 
E—TORQUE 


Co. 
Master Electric Co 
Ohio Electrie Mfg. Co. 


Fairbanks, Morse& Co. 
> 
John Oster Mfg. Co. 


General Electric Co. 
Heinze Electric Co. 
Holtzer Cabot Electric 


Janette Mfg. Co. 


Haydon Mfg. Co. 
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OUT OF TODAY'S RESEARCH... 
TOMORROW IS ENGINEERED 


RECORD BREAKING HEAT WAVE 


NDUCTION HEATING through powerful high-frequency radio waves is 
breaking records in speeding up production of bonded plywoods, tin 
plating and in other industrial applications. 

Of prime importance to the efficiency and stability of such high- 
frequency circuits is insulation whose composition and strength is master 
of both power and heat. 

Permanent in their hardness, strength and rigidity, ALSIMaG Ceramic 
Insulators are not subject to distortion, warping or shrinking. 

AxS1Mac bodies, each with its particular characteristics, are available 
to meet all insulating requirements. Our engineering and research people 
will gladly cooperate in today’s design—tomorrow’s production. 


AMERICAN LAVA CORPORATION 


CHATTANOOGA 5, TENNESSEE 


Army-Navy “E” 

First Awarded July 27, 1942 

Second Award: “Star” February 
13. 1943 

Third Award: “Star” September 
25. 1943 


CHARACTERISTICS OF 
ALSIMAG INSULATORS 


High Mechanical Strength 
Permanent Rigidity 
High Dielectric Strength 
Low-Loss Factor 
Will Not Absorb Moisture 
Chemically Inert 





applicable WPB restrictions. See “Standard Motors and 
Controls Will Take Stepped-Up Loadings,” November 
J ae 1942, p. 40 and “Motor Starters For The Wartime 
Motor Availabilities Product,” March 1948, p. 85. Specific inquiries regarding 
ae motor characteristics or availabilities should be referred 
(Continued from p. 170) 


to the individual manufacturers or to the Director of 
Reader Service, ELECTRICAL MANUFACTURING. 
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SPECIAL 
FEATURES. 
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Here's another Di 

umph! We have 

one of the few ind i 

ake this speci turing- 

Diamond G service om this prod 
uct as on all Diamond G Pt - 
ucts, assures YOU deliveries of 
these hose on the date 
they are promised. You get qual- 
ity clamps and quick deliveries 
from Diamond G. 
This is just one 
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DIAMOND G PRODUCTS. 





WHAT YOU WANT 
IN COMMUTATORS 


Here is a place that special- 
izes on the commutator 
requirements of people who 
are particular—even “fussy” 
about every detail and tight 
bars. 


We limit our production to 
commutators of any desired 


type or design between the 
diameter dimensions of %4’ 


and 6’. 


Ample capacity for high pri- 
ority work whether you need 


1,000 or 100,000. 


Plenty of tools and designs 
to meet your need. If not, 
we know how to get them — 
and quickly. Quotations 
promptly and cheerfully sup- 
plied. 


B & R MANUFACTURING CO. 
Toledo Factories Building, Toledo 2, Ohio, U. S. A. 


TOLEDO:O. 


AIRCRAFT MOTORS 


(Continued from p. 100) 


output for a 3-minute-on-and 17-minute-off duty cycle. 
In Fig. 5 these same frame sizes are given a rating for 
continuous duty with a different winding, usually being 
either shunt or compound for more stable speed char- 
acteristics. These motors depend entirely upon their 
own ventilation. Because of the active use of space, 
the path for air flow inside the motor is very small. 
In fact, it exists only in the air gap. Many times it is 
desirable to put on an external fan which will cause 
the heat to be dissipated at a more rapid rate from the 
frame of the motor, but this has the disadvantage of 
increasing dimensions. In a continuous-duty type with 
fan ventilation, vent ducts are necessary and conse- 
quently the motor size is greater. 


AC. HELPS IN WEIGHT REDUCTION* 


ECAUSE OF the troubles experienced in de. 

machinery, weight reduction which could possibly 
be made and problems of high current dc. transmission, 
an ac. system in aircraft has been found necessary. 
Frequency has been set at 400 cycle. Omission of a 
commutator and brushes eliminates the high altitude 
problem and permits use of a squirrel cage induction 
motor—much more fault-free than most components. 
Another advantage is that most ac. units are inherently 
explosion-proof and can be used near or in an explosive 
atmosphere without the danger inherent within a com- 
mutating device. 

Maintenance of constant frequency was the first con- 
sideration when introducing an ac, system. This was 
mandatory because the speed of an ac. motor is directly 
proportional to the frequency of the supply. Speed of 
the alternator supplying such frequency also must be 
constant to supply a potential at constant frequency. 
Aircraft alternators are driven through a constant speed 
drive which maintains the speed at 6000 rpm. 

In Fig. 1 (A) is shown a view of typical ac. squirrel- 
cage 400-cycle induction motors. Characteristics of 
these units are shown in Fig. 1 (B). Most of the 
400-cycle motors are designed for a synchronous speed 
of 12,000 rpm., being of four-pole construction. It is 
quite possible that some of the smaller units will be 
manufactured in two-pole designs having a synchronous 
speed of 24,000 rpm. Although speed of an ac. induc- 
tion motor is not as flexible as comparative dc. units, 
it is possible that this condition can be somewhat over- 
come by the use of a consequent pole design or addi- 
tion of a single-phase system, utilized with capacitor- 
start—capacitor-run motor. Wound rotor induction 
motors could be used but the addition of slip rings and 
rotating contacts seems inadvisable if other solutions 
can be found instead. 

A saving in copper can generally be realized by using 
a higher voltage system and employing ac. Potential 
for ac. systems in aircraft will probably be 208 volt. 
Combined weight saving will have a great effect upon 


*See ‘Why Tomorrow’s Planes Will Have Ac. Electrical 
Systems,” July 1943. 


ELECTRICAL MANUFACTURING 





To help you now with your post-war plans, we have created 
and manned a Post-War Development Department. This 
Department has no duties other than those of discussing 
with forward-looking manufacturers the contributions that 
Vulcanized Fibre, Phenol Fibre, or Phenolastic Fibre* 


can make to the performance and economy of the products 


of tomorrow. 


Before you decide that a product or a part can best be made 
from aluminum or glass, steel or wood, or any other mate- 
rial, it will pay you to find out whether or not that product 
or part can be made better, cheaper, or faster in laminated 
plastics. Consultation on such problems with the engineers 


in our Post-War Development Department is yours for the 
asking, without cost or 

obligation. Write us. in 

complete confidence, 

about your plans and 

problems. 


*A new development by 
which finished sheets of 
Phenol Fibre can be re- 
heated in your own plant 
and formed permanently 
to almost any shape in 
inexpensive, wooden dies. 


Mass-produced by machining from tubes 
of Phenol Fibre, this radio part combines 
light weight, high dielectric quality, low 
moisture-absorption, and the ability to 
stand severe shock. Whatever combination 
of qualities you require, it’s a rare case 
indeed that can’t be solved by Laminated 
Plastics. 


POST-WAR DEVELOPMENT DEPARTMENT OF 


TAYVIEOR FIBRE COMPANY 


LAMINATED PLASTICS: VULCANIZED FIBRE * PHENOL FIBRE* Sheets, Rods, Tubes, and Fabricated Parts 


NORRISTOWN, PENNSYLVANIA - OFFICES IN PRINCIPAL CITIES . PACIFIC COAST HEADQUARTERS: 544 8S. SAN PEDRO ST., LOS ANGELES 
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WIRE STRIPPERS 
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COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 
within 1/1000 inch of 
wire gauge. Precision 
plus! 










































































E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. Designed 
to do quantity work on a quality basis on all types of insulated wire 


from 8 gauge to the very 
finest wire. 









































Everything in sight. No 
motor required. This ma- 
chine will instantly grip 
the wire, cut the insule- 
tion, strip it off and 
release the wire — all in 
ONE simple foot pedal 


movement. 









































E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to operate 
as a pair of pliers. 

Always ready for use. Its triplicate action 
of clamping the wire, cutting the insulation 
and stripping is automatically timed and 
performed with one squeeze of the handles. 
When the pressure is released, the handles 
open. 

Will not crush stranded wire. 

For years, this hand stripper has given satis- 
factory service to users. Repeat orders 
attest to its superiority. 


TRY THESE PYRAMID WIRE STRIPPERS 
FOR 10 DAYS TRIAL 


Without obligation, you can by sty the merits of a Pyramid stripper 
in your shop on your own work for ten days. Send your wire samples 
oa specifications so we may accurately gauge your needs before 
shipping machine and instructions. 








































































































Send for Circulars and Full Particulars 








All Pyramid E-Z Wire Strippers—including the Colonial, B-Z Foot Pedal, 
Mastercraft Foot Pedal, Side Lever, Overhand Lever and Hand Wire 
modele—are fully guaranteed for performance as well as mechanical! 
construction. : 


PYRAMID PRODUCTS CO. 


























2224 SO. STATE STREET, CHICAGO, ILL. 


















future designs of aircrait because higher electrical load- 
ing can be used on the motors than could for comparable 
de. weight. 

A three-phase ac. induction motor should have a 
starter for those units of one hp. or greater. On the 
fractional sizes it can be expected that a manually 
operated switch might be sufficient. Addition of start- 
ing equipment on the larger sizes, however, will not 
represent a great increase in weight and it is expected 
that weight can be kept under a comparable dec. unit. 


DOUBLE SQUIRREL CAGE 


PEED-TORQUE characteristics of an ac. induc- 

tion motor are somewhat different from those of a 
dc. series motor and most aircraft jobs require a high 
torque motor. Since the industry has been designing 
most equipment for high torques, an effort is being 
made to maintain a high torque ratio on newly designed 
ac. induction motors. One method to accomplish this 
is by using a double squirrel cage rotor which has two 
layers of bars in the rotor—one imbedded deeper within 
the structure. The principle is that the one closer to 
the air gap will offer a high resistance at starting fre- 
quencies and will give the desired higher starting torque. 
At lower frequencies near synchronous speed of the 
motor the inner cage will act as an ordinary low-resist- 
ance squirrel cage—giving good load characteristics. 
A representative rotor shewing the construction of the 
inner znd outer cages is shown in Fig. 1 (C). 

High frequency induction motors are capable of de- 
veloping torques at a much higher speed than de. motors 
of comparable size. This is due to the inherent char- 
acteristics of an induction motor. It has a relatively 
constant speed with increasing loads up to the pull-out 
torque whereas a series dc. motor will lose speed quite 
rapidly with increasing load. This introduces a chal- 
lenge to the gear designers—that of developing a gear 
which will handle high torque at high pitch line veloci- 
ties in small sizes. It may be necessary to use a higher 
degree of precision in cutting and mounting gears, to- 
gether with some modification of tooth form and size 
to accommodate these high torques at high pitch line 
velocities and still maintain the desired life. 


PICTORIAL METHODS 


(Continued from p. 103) 


appearance greatly increases the likelihood of the draw- 
ing being correctly interpreted. 

Another most useful plan of representation is the 
exploded view. This is one of the applications of pic- 
torial drawing. It is valuable in assembly work as it 
assists in establishing the order of assembly of related 
parts of complicated construction. It is used for service 
manuals and for operating instruction books. With 
exploded views fewer detailed written instructions are 
required to give adequate information. Figs. 3A, 3B 
and 4 illustrate exploded and partially exploded views. 
Figs. 3A and 4 are full shaded drawings while Fig. 3B 
is carried out in black and white, with line weights 
shading to be particularly noted. 

For production illustrations only those methods which 


ELECTRICAL MANUFACTURING 





eee At 


a a eT) oe eee 
owe 


EASIER, FASTER ASSEMBLIES... greater holding 


power ... convenient disassembly ... are the reasons 
why Bristo Multiple-Spline Socket Set Screws are being 
used in tremendous quantities now that it is so important 
to specify the best. To accommodate greatly enlarged 
demand, manufacturing facilities have again been in- 
creased — this time by 25% — and further expansion is 
being planned. 


WHY 


“BRISTO” 


MEANS 


“TIGHTER” 


Bristo: No expand- 
ing pressure; the 
key pulls the screw 
around. 


THE TIGHTEST-SETTING 
SMALL SCREW ON THE MARKET 


When the fastening point is awkwardly located 
or so small that it’s hard to get at .. . or where 
vibration will be encountered . . . plan on using 
Bristo Screws. 

The unique multipie spline design gears the 
screw to the key — for convenience in handling 

. and to utilize greater wrenching force with- 
out damage. The Bristo screw can be turned far 
beyond the point where an ordinary screw would 
burst or at least round out. Sizes as small as No. 
4 wire can be set to withstand real vibration. Yet 
if adjustments need to be made, a flick of the key 
will loosen the screw. 

Specified by leading aircraft and communica- 
tions equipment manufacturers; ideal for elec- 
trical appliances, cameras, motor assemblies, 


instruments, etc. See other applications listed in 
THOMAS’ REGISTER. 


oo es 
RISTO". SCREWS 


——e 
JACE 
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GEARED TO THE KEY — FOR FASTER, EASIER, TIGHTER SETTING 
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CUT FELT PARTS 


meeting the 
most exacting specifications 


Gear Plate Oil Pad of Felt 
(S.A.E. F-51), .055” thick, 
cut with die made in one 
of our Tool and Die De- 
partments. 


This intricate Gear Plate Oil 
Pad is typical of the endless 
procession of cut Felt parts now 
being shipped, ready for assembly. 

Our cutting shops afford the finest in modern equip- 
ment —the latest techniques for the cutting and 
fabrication of Felt — backed by our vast experience, 
and enriched by the latest advances in Felt technology. 
Neither intricacy of design nor close tolerances present 
a problem to our Tool and Die Departments as special 
tools and dies are constantly being developed. 

Felt samples and technical data furnished immedi- 
ately upon request. 


American Felt 
Com: 


General Offices: GLENVILLE, CONN. 


New York; Boston; Chicago; Detroit; Philadelphia; Cleveland; St. Louis 
Los Angeles; Seattle; San Francisco; Dallas 


a Ue 


The distinctive, penetrating glow of Neon 
Lamps is enhanced by this SIGNAL" Pilot 
Light. Features o full-view plastic head 
which permits visibility of the glow from 
all angles. Head unscrews from front of 
panel, facilitating replacement of lamps. 


ASSEMBLIES COMPLETE WITH LAMPS: 
We can supply any G.E. or Westinghouse 
Lamp together with the required Pilot 
Light: We manufacture a complete line 
for every use in Aircraft, Marine, Radio, 
Electronic, and Electrical apparatus . . . 
Send sketch for prompt estimates and 
suggestions. Write for Catalog. 


SIGNAL INDICATOR 


(orporiation 
NEW YORK 3, N. Y. 
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permit the illustrations to be altered and cnangea 
rapidly as designs change are suitable. These illustra- 
tions must also be reproduced in blueprint or black and 
white print or similar form. This limits us to methods 
which enable us to use transparent or translucent mate- 
rials for the drawings. Any pencil or ink line drawing 
may be so carried out. Pencil drawings with either 
positive or reverse shading also may be reproduced by 
the blueprint method. Tinted papers provide another 
means of producing shaded drawings which can be re- 
produced by blueprinting processes. With these papers 
a chemical is brushed over the surface to bring out 
crosshatching which produces a shaded effect. 

The pictorial drawings of the wash or airbrush type 
are not reproducable by blueprinting as heavy papers 
are required for this work. These methods are suit- 


Fig. 7 


Wash drawing of an aircraft radio installation, 


able, therefore, to use in catalogs, brochures, instruc- 
tion manuals and service manuals where the design is 
fixed and changes are infrequent. 

Still another method used to clarify our instructions 
to the worker may be carried out through the use of 
models. A detailed model will show three dimensions 
completely and in correct proportion with the details of 
each part complete. It requires no mental picturing 
ou the part of the worker to understand what he sees. 
Models are valuable in assembly work, too. 

The advantages of these methods of representation 
are rather clearly evident. The axonometric drawing 
can be used to supplement the orthographic drawings. 
The representation of the third dimension clarifies the 
picture for a non-skilled worker in the shop. Still 
further simplification is achieved by pictorial repre- 
sentation and the exploded view. Shaded or tinted pic- 
torial drawings produce depth and apparent mass to 
drawings. Exploded views speed up assembly and 
servicing and lessen the need of elaborately written 
instructions. 

Through the use of models we show completely 
three dimensions. In this case there is the least chance 
of misunderstanding and, therefore, the greatest chance 
of increased production. By promoting more rapid 
comprehension of the less skilled worker we will elimi- 
nate errors due to misunderstanding, increase our pro- 
duction, and decrease the training time necessary for 
workers-students. 
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OU can buy this new postwar 
designed Fairbanks-Morse motor 
now —knowing that it will be just as 
modern —just as efficient—just as up 
to the minute in years to come as it 


is today. 


It is indeed a challenge to the future 


—in efficient motor design. 


@ It is a 40°C. motor. 
® It is a protected motor! 


@ It has the most adaptable, conven- 
ient, and handiest conduit box you 


ever laid your eyes on! 


@ It has the famous Fairbanks-Morse 
COPPER-SPUN Rotor! 


UN eee ey 


DIESEL ENGINES 
as 


EES eS Roa 

SCALES 

MOTORS STOKERS 
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Never before has there been 
more stamina — more protec- 
tion— more versatility built into 
a motor housing. A demon- 
stration is necessary to fully 
appreciate how much this 
motor can really offer you. See 
it and judge for yourself. 


Write Fairbanks, Morse & Co. 
Fairbanks-Morse Bidg., Chicago 5, Ill. 





COME TO THE PLANT 
THAT SPECIALIZES ON 
THEM... aad nothing else 


The Harper organization devotes its ener- 
gies and facilities exclusively to non-ferrous 
and stainless fastenings. It manufactures 
bolts, nuts, screws, washers, rivets and spec- 
ials of Brass, Bronze, Copper, Everdur, 
Monel Metal and Stainless Steel. It produces 
nothing in common steel or iron. 


Harper offers large and widely assorted 
stocks . . . extensive manufacturing facilities 
... engineering “know-how” .. . and field 
service difficult to match elsewhere. All of 
which means much to the fastening user. 


New four color, one hundred four page 
catalog and reference book ready soon. 


THE H. M. HARPER COMPANY 
2609 Fletcher Street © Chicago 18, Illinois 


BRANCH OFFICES: New York City + Philadelphia 
Les Angeles « Milwaukee « Cincinnati « Houston 


Representatives in Principal Cities 


ARMY y . 
A a. ae 
E v t . 4 r . | N , r ae ee t al N G § 


BRASS - BRONZE+> COPPER > EVERDUR 
MONEL + STAINLESS 








TIMING BY CYCLES 


(Continued from p. 113) 


‘ 


it can be supplied always to start with the “on’’ cycle. 
The unit comprises a vacuum tube with associated 
relay and two controls, each providing variable and con- 
tinuous adjustment of the two cycles. These parts are 
mounted on a substantial metal chassis protected by 
a crackle-enamel finished steel housing. A _ switch is 
incorporated into the control panel to permit manual 
operation and where remote control is desired, a small 
control relay can be added. Load contacts are rated 
to carry 1 amp. at 115 volt and 0.5 amp. at 230 volt. 
Universal in adaptability, the timer operates on 110- 
120 volt ac. or de. Overall dimensions approximate 
5 in. wide, 10 in long, and 4% in. deep. 

In another form, a similar electronic timer for uni- 
versal specification with ac. or de. has a range from 
yy sec. to 2 min. This one operates from any com- 
bination of sustained or momentary remote control 
circuits and is provided with a separate set of S.P., D.T. 
load contacts. Design of circuits as well as types of 
capacitors and resistors used in these units combine to 
keep interval variation in repeat-cycle timing to less 
than 2 per cent and practically independent of recycling 
time. Line voltage can fluctuate as much as 10 per cent 
without producing a maximum interval variation over 
3% per cent. Terminal arrangements are flexible to 
provide—with either a maintained or momentary start- 
and-stop control station—a circuit arrangement in which 
the load contacts reverse instantly as the cycle starts 
and return to their initial position at the end of the 
expired operation interval. 

Another possibility involves a maintained S.P., D.T. 
control switch by which the load contacts can be made 
to operate only at the end of the cycle. Resetting of 
the timer is accomplished by reversal of the control 
switch. Individual timing ranges available are: 1.5, 
5,15, 30, 60, and 120 sec. Ranges are controlled by 
a small fixed resistor which snaps into an exterior clip 
on the timer and which can be easily changed. Maxi- 
mum accuracy in setting is achieved by use of the 
shortest interval consistent with timing required. Load 
contacts are rated to carry a 4% hp. motor; 250 watt of 
incandescent lamps; or 1200 watt of heaters—or sole- 
noids in which inrush does not exceed 15 amp. at 110 
volt ac. or 75 watt non-inductive at 115 volt. dc. Over- 
all dimensions of this one are 10% by 7 by 4% in. 


CONTACT ARRANGEMENTS VARY 


N ANOTHER, very similar unit with approxi- 
I mately the same physical qualifications, three types 
of control are made available. From momentary start- 
and-stop stations or other contacts providing the same 
action, control is achieved with an N.C. button for 
starting and and N.O. button for stopping. The stop 
station can be omitted when not required. With sus- 
tained contact control, the time interval is started 
by opening the push-button circuit and holding it open 
for the duration of the period. Under this arrange- 
ment, the timer can be stopped as desired by reclosing 
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CATALIN 


Tomorrow's radio must, to the eye as well as to 
the ear and hand, encompass and symbolize the 
tremendous advances now being made in trans- 
mission and reception techniques. 

Of all radio housing materials, Catalin, the 
gem of plastics, possesses the qualities that will 
prove most essential to accelerated postwar radio 
manufacturing and merchandising. 

Romanced here, and in the spirit of radio's 
bright opportunities, this interpretation of a de- 
sign by Charles Leslie Fordyce is expressive of 
what Catalin promises . . . unmatched qualities 
of gem-like color and beauty! 

Now is the time to pencil onto paper or pre- 
pare in visual form thoughts keyed to the antici- 
pated desires of this forthcoming market. 

The Catalin staff is ready to cooperate with 
monufacturers in all fields—on present and future 
plastic problems. Inquiries invited. 


CATALIN CORPORATION 


ONE PARK AVENUE + NEW YORK 16, N. Y. 
CAST RESINS * MOLDING COMPOUNDS © LIQUID RESINS 


Catalin and Loalin ore Reg. Trademarks 
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Table I SOME ACCURACY READINGS 
ON A THYRATRON TIMER 


y 
o 
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5 sec. 10 sec. :5 ec. j | 45 sec. 
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10 | 2 
10 i a 
10 15 
10 15 
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10 15. 
10 15 
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45 
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the actuating contacts. When the timing cycle starts, 
the N.O. contacts close and the N.C. contacts open. 
At the end of the cycle, they return to their initial 
state whether or not the starting button has been 
reclosed again. 

In a third type of operation, delayed action is obtained. 
An S.P., D.T. switch or control station is required. 
With this arrangement, when the control button is de- 
pressed, timing starts at once but the output contacts 
do not change until the end of the cycle. Then the 
N.O. contacts close and the N.C. contacts open. The 
control button must be held down until the cycle is 
over. Release of this button will then restore the 
timer and its output contacts to the initial condition. 
Again, time ranges are established by insertion of a 
fixed resistor-unit in a clip and the same intervals 
are available as in the unit previously described. The 
maximum interval is thus established and is represented 
by the extreme clockwise position of the timing dial. 
Shorter intervals are interpolated among dial posi- 
tions counterclockwise from this. Design has given 
particular consideration to absence of maintenance re- 
quirements. The vacuum tube used is a standard unit, 
easy of replacement, and rated at 2000 hr. under 
normal operation. 


AUXILIARY CONTACTS SERVE 


NE OF THE OTHER suppliers offers a unit 
() with somewhat similar features. Timing ranges 
are upward from a minimum of ™%po sec. and auto- 
matic resetting at the end of the timing period takes 
place in no more than Yq sec. This model similarily 
operates on either ac. or dc. Load outlet provided 
carries 110 volt and has terminals for opening or clos- 
ing an external circuit. Powered and unpowered loads 
can thus be switched simultaneously. Easily accessible 
connections are changeable for N.O. or N.C. operation 
and both load circuits can be made or broken during 
the timing period as required. Actuation can be by 
either the panel-mounted push button or by an external 
foot pedal or machine-operated switch which connects 
to the unit through a provided socket. This arrange- 
ment is capitalized on for recycling purposes where 
one standard unit is connected by its sequencing outlet 
to the remote control socket of another identical timer. 
Then the sequencing outlet of the second timer is con- 
nected to the remote control socket of the first. An 
extensive series of timers can be connected in this 
fashion—as many times being required as there are 
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FIRST STEP IN MAKING “KULGRID” bi-metal wire is insertion of copper rod 


They wanted 


A METAL THAT DIDN’T EXIST 


... but an ingenious combination met all requirements 


_ ell 


Og 


A new metal was needed for wire... 
with a combination of properties not 
found in nature. 


It had to have high heat and elec- 
tric conductivity plus strength and 
resistance to oxidation at high tem- 
peratures. 


Copper had the required conduc- 
tivity but it couldn’t stand the heat. 

Nickel had the high-temperature 
strength and corrosion resistance but 
its conductivity was too low. 


The answer was an ingenious com- 
bination, “Kulgrid”, devised by Cal- 
lite Tungsten Corp., Union City, N. J. 
It consists of a copper core, over 
which is firmly bonded a sleeve of 
strong, corrosion-resistant Nickel. 


The result is a conductor with 70% 


ss ance 
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of copper’s conductivity ... 100% of 
Nickel’s resistance to oxidation and 
corrosion. It can stand up under high 
temperatures, fatigue, embrittling 
conditions, and stresses four times 
greater than copper without breaking. 


One of the INco Nickel Alloys may 
be the answer to your metal problem. 
Tough, strong and corrosion-resistant 
as a family... and with individual 
specialized properties ... they are 
available in practically any shapes 
and sizes that may be wanted down to 

wire, 3 the thickness of human hair 


tubing, finer than a mosquito’s stinger 
strip, 3 the thickness of this paper 


“Tremendous Trifles,” a booklet which 
discusses the INCO Nickel Alloys in 
detail will be sent to you on request. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK 5, N. Y. 


THE CYLINDER is @ section 
of bi-metal rod... copper core 
and nickel jacket. It is cold- 
drawn by Callite Tungsten 
Corp., to the .006” fineness of 
the flexible stranded wire il- 
lustrated. 


MONEL + “K” MONEL - “S” MONEL + “R” MONEL 


into Pure Nickel tube. The two-in-one wire bas 70% of the conductivity of cop- 


per... 


. is strong and corrosion-resistant, even at bigh temperatures. 
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“KR” MONEL + INCONEL - NICKEL + “Z” NICKEL 


Sheet... Strip...Rod... Tubing ...Wire...Castings 
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Calibrations by ROGAN 


Branded in “Deep Relief” 
. for Permanence . . . 


* While Rogan did not manufacture 
the plastic Rain Gage illustrated at 
left, Rogan did perform an important 
function in helping to make this unit 
a vital instrument of war. How... ? 
By eens the graduations in deep- 
relief on the inner tube to meet most 
rigid government specifications. 


Designed and produced by one of 
the nation's leading molders, Dillon- 
Beck Mfg. Co., Irvington, N. J.,in 
collaboration with the U. S. Signal 
Corps, the Rain Gage is now being 
widely used by the armed forces to 
measure rainfall, so essential to the 
successful planning and waging of war. 


Calibrating the Rain Gage to such 
close tolerances offers convincing 
proof that Rogan can do your branding 
on plastics, no matter how exacting 
your requirements may be. 


WRITE TODAY FORFULL DETAILS — 


ROGAN BROTHERS 


2001 S$. MICHIGAN AVE., CHICAGO 16, ILLINOIS 


NO OBLIGATION 


Au YOu use 


V4» 
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SOLDER POTS 


Making connections 
right—the first time— 
is a cinch with Drake 
Industrial Soldering 
Irons and Solder Pots. 
That's one reason they 
are so popular with 
fast-producing Amer- 
ican Industry. Every 
need of industry can be 


met, too, for Drake has 


An Iron for Every Purpose 


Drake Soldering Irons 
and Solder Pots are 
available now with 
an AA-5 or better 
priority rating. Write 
now for illustrated 
Folder. 


DRAKE ELECTRIC WORKS, INC. 
3056 LINCOLN AVENUE, CHICAGO, ILL. 














timed intervals in the complete cycle. With this ar- 
rangement, each timer can take care of several switch- 
ing operations. ; : 

Because the resetting time is negligible, speed of 
recycling is practically determined by the intervals for 
which the timers are set. For instance, if two timers 
are connected for recycling—1 set for 0.2 sec., the 
other for 0.3 sec.—speed will be two complete cycles 
per sec. 


HOR 


EXCITATION 


MEASUREMENT of extremely short time intervals 

on a cathode-ray oscilloscope is implemented by use 

of rotatable transformer in this circuit. Action is that of 

circular sweep generator to extend the timing axis. 
Modulation to be measured is applied to the anode. 


The powered load outlet is a standard socket located 
on the panel while the connections for the unpowered 
load come in through an opening in the case and con- 
nect to terminals which are accessible when the bottom 
plate is removed. Also on the panel are the remote 
control socket, the sequencing outlet, an “on’’-and-“off” 
switch, a steady switch for holding the relay in its 
energized position, and the time control knob and dial. 

Control of the timing interval is stepless and dial 
divisions are arranged in approximate geometric pro- 
gression. Thus, turning the knob through a given 
angle results in the same percentage increase. or de- 
crease of time interval over the whole length of the 
scale. This makes regulation as fine in the low timing 
range as it is in the high range. For adjustments be- 
tween %o and 9 cycle, for example, an angle of about 
30 deg. is traversed. When the time interval has been 
selected, timing is accurate regardless of the length 
of time the push button is held down. Timing oper- 
ation is independent of frequency variations on the 
power line. Housing for the unit is a crackle-finished 
steel case, 6 by 6 by 4% in. 


FOR ACCURATE WIRING 


AFETY IS provided against possible short cir- 
S cuiting by design of the connecting sockets. The 
powered load outlet is of standard design while the 
sequencing and remote control sockets are special— 
the former being a male connector and the latter a 
female. Models are available with only a single load 
outlet, without the sequencing outlet, the remote control 
socket, the “on’-and-“off” switch, and the steady 
switch. Special units can be supplied for ac. 25 cycle, 
105-125 volt, for de. 105-125 volt, and for such special 
requirements as 24 dc. 

Thyratrons take the place of the more common 
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‘*,. This simple domestic pump — 
powered with an Emerson-Electric 
Motor—will furnish a steady supply 
of water, whether the wind blows or 


not..”” (From Emerson-Electric literature of 1900) 


This quaint illustration is 


important to pump manufacturers today 


Amusing? Of course it is, but today it 
serves as a measuring stick of Emerson- 
Electric’s long and varied experience, in 
the production of power motors for all 
types of pumps. 


Of added importance is the fact that all 
the knowledge gained during 52 years 
of precision motor building has been 
expanded by the past two years’ highly 
intensified experience in building special 
motors for aircraft combat service. 


EMERSON 


MOTORS: FANS — 
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This accelerated activity has involved 
many advanced principles of motor de- 
sign. It means that when new Emerson- 
Electric fractional and integral horse- 
power motors are available after the war, 
pump designers will benefit from this 
wealth of information and their motors 
will include many features of design not 
previously available. 

THE EMERSON ELECTRIC MFG. CO. 


SAINT LOUIS 3, MO. 


Branches: 
New York « Chicago « Detroit « Los Angeles * Davenport 


; egg) 


EMERSON-ELECTRIC AIR- 
CRAFT MOTORS are made 
for gun turrets, hydraulic units, 
fuel pumps, actuators, winter- 
izing units, communications sys- 
tems—also with built-in gear 
and magnetic brake. 
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AUTOMATIC SPACING 
PRODUCES NEAT WORK 


NAME PLATE 


DETAIL PRESS 
Model No. 40 


For Stamping details on name plates. Eliminates irregular 
and unsightly stamping on name plates, tags, etc. 


Available in 1/16”, 3/32”, 4%", 5/32” size characters. 


Dials contain all the letters and figures, diagonal line, 
and sign, dash, period. No experienced operator required. 


We also furnish a similar Press—Model 240—with 
Heating Element for HOT Stamping Plastic Plates with, 
or without color foil. 


NUMBERALL STAMP & TOOL CO., inc. 


Huguenot Park, Staten Island, New York 











KIRKLAND Pioneer 


oo i Sar ee eC 


. (U.S. No, 185-8994) 
. . Molded Bakelite socket with 


s. 
coverage of mounting h 
7 Underwriters Approval for 120° v 

(S36 type bulb). 
KIRKLAND HEAVY DUTY UNITS, standerd since 

1931 on the products of America’s finest manufacturers. 
i enits feature: single hole ae ae lamp 
removal from the front; screw terminals in husky sockets; 
longer threaded area for thicker panels; and most im- 
portant, Non-Turn Lug to prevent the unit from tuning 
in the mounting-hole. 

WRITE FOR NEW CATALOGUE 


Distributed Nationally by 
GRAYBAR ELECTRIC 
COMPANY 


The H. R. KIRKLAND CO., Morristown, N. J. 


| established only momentarily. 





‘contact. 


vacuum tubes in the electronic timing products « 
another company. They have been specified with th 
intention of producing a unit which will be particu 
larly rugged, positive in action, capable of handlin; 
high current, and not requiring expensive, sensitiv: 
relays. Timing ranges have been established at 0.1 sec 
to 5 min. Particular pains have been taken to achieve 
high quality results by the use of specially made relays. 
oil filled capacitors, precision or close tolerance resis 
tors and high grade transformers. Styles include on« 
for four operations—each operation having a range 
from 0.5 to 60 sec. and each unit controlling a S.P., D.T 


| circuit hookup. 


For photographic work, one variation operates 
white lamp for printing and a red- or dark-room lamp in 
sequence as determined by a dial and pointer. When 
this unit is in standby position, the red light is on, 


| and the white light off. Snapping of the toggle switch 


reverses the two lights and starts the timing delay. At 
the end of the preset time, a relay is energized to 
restore the lights to their initial condition. Resetting 
of the toggle switch de-energizes the relay, breaking 
the circuit to the red lamp and closing the circuit to 
the white lamp but since the toggle switch itself has 
remade the red circuit and broken the white, the appa- 
ratus stands ready for retiming. Tests on an unregu- 
lated line with considerable voltage fluctuation show the 
series of readings listed in Table I. These were taken 
with a Yo sec. precision mechanical counter. In 
general, time intervals as long as 750-odd sec. indicate 
inaccuracy of 2 per cent or better. 


WITH DIAL ENCLOSED 


NOTHER thyratron-tube timer offers a range from 

%o sec. to 1 min. and has the time adjusting 

dial inside an enclosed, lockable case to prevent unau- 
thorized tampering. The device can be operated in 
conjunction with any controller having a magnetic 
main contactor. The relay handling the control circuit 
to the contactor has silver-to-silver contacts which are 
N.O. These can be easily changed to N.C. where re- 
quired. For purposes of wiring and maintenance, panels 
are easily removable and terminals readily accessible. 

Specification points for which these timers are rec- 
ommended are those where the control circuit can be 
After this, the timer 
must initiate the time, measure it accurately, clear the 
control circuit, and be ready for the next operation. 
Specific suggestions include keg scrubbing conveyor 
systems, die casting equipment, and machine tools. 
Timing period is initiated by opening the contacts of 
the momentary N.C. control switch. This operates the 
pilot relay of the timing device to close the main con- 
tactor of the controller and start operation. Timing 
period is determined by the discharge of a capacitor 
on the thyratron grid through the variable resistor which 
determines the operating time. 

At the end of the discharge period, the pilot relay 
automatically opens to disconnect the main magnetic 
During the warming up period of the tube 
(about 20 sec.), relay contacts to the coil of the con- 
troller are in the operating position—usually closed. 
Generally, this is not objectionable but where it is, 
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“DANGER ZONE” 


Under ordinary room conditions, Dobar shows a 70% 

improvement in dielectric strength over standard in- 

R sulation papers, and up to 296% at 85% RH and 

7 o Oo B BR 6 a) 85° F. This is an extra margin of safety for “danger 


N T zone” operation. 
D Vv Every electrical unit you build may not need this 
Be aire pumniditY extra protection. But you can’t tell when any one of 
. 1 High at tly 9 hig them will. It’s better to be safe. 
, qs espec'? eoko9® Dobar can be snugly fitted without dielectric loss. 
n Low © vont spors Its smooth, tough surface allows easy working in small, 
c to : gbrasio” confined spaces without injury. It is highly resistant to 
t Easy a ance heat, moisture, salt water, mineral oils and other insu- 
e righ °° give same lation enemies. If the varnish doesn’t completely reach 
r » Wonco? cequire? - all surfaces, the continuous Dobar film does the job. 
; 7 \ess space gcienel These qualities of Dobar have long been proved in 
ansviort , goves your a wide variety of products. Send for a sample and check 
pOBAk oF oAretY Dobar’s superiority for your own applications. 
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~ Since 1857 


Getting the Job Done 
with KLEINS 


This book on the 
care and safe use 
of tools will be sent 
without charge on 
request. 


Mathias 
teebtshed 1057] 


BELMONT 


$200 


7. important production schedules 
must be met, Klein pliers in the hands 
of war workers are getting the job done — 
on time. 

In the Klein line you will find pliers ex- 
actly designed for the work you have to do 
—husky side cutters for the tough, hard 
jobs—long needle nose pliers for exacting 
wiring—keen oblique cutters for shearing 
stranded or solid wire. 

The name Klein on pliers has stood for 
quality for nearly a century. Today, in in- 
dustrial plants at home as well as in service 
on the fighting fronts, these pliers are prov- 
ing the importance of Klein quality in get- 
ting the job done. When the war is won, 
these quality tools will again be serving 
American industry in the important tasks 
facing us in a world at peace. 


ASK YOUR SUPPLIER 


& Sons 
Chicago, I, 0... 


ILLINOIS 


AVENUE CHICAGO 18 


a separate control relay is supplied with a special pilot 
device to prevent operation until the tube is heated 
and also on its failure to conduct. Dimensions include 
width—10 in., height—135¢ in., and depth—7™ in 


STIMULUS CAN BE PHOTO-ELECTRIC 


IFE EXPECTANCY of the vacuum tube in an. 

other offering is approximately 5000 hr. It is oj 
the easily obtainable radio receiver type. Models cover 
the ranges from 0.05 to 0.5, 0.1 to 10, and 1 to 10 
sec. Any one of three different circuits can be had 
in whatever range is desired. Only moving part in the 
timer is a rugged, fast-operating relay good for 20, 
000,000 operations. Time settings are continuoush 
variable within the range. Compactness has been one 
of the aims in the design which is particularly suitable 
for integration into confined spaces in the completed 
product. Dimensions are 3% by 5% by 534 in. Pane 
and case are of steel with non-chipping, black, baked, 
crackle finish. Special variations of the basic unit 
provide dual ranges, repeat cycles, relays with variou; 
contact pile-ups, with enclosed mercury plunger type 
relays, with dials individually calibrated in seconds or 
fractions of seconds, and units combined with photo- 
electric impulse receivers. 

Current consumed approximates 5 watt at 110 volt 
50/60 cycle in the standard form. Special units can 
be supplied for other types of current. Three different 
operating sequences are possible. In the first, the 
relay is normally energized. It drops out as soon as 
the operating contacts are closed. Operating contacts 
should be closed for a period of time equal to at least 
%» of the total interval and then opened. Timing 
then begins, the relay remaining de-energized for the 
timing period, picking up at its end. In the second 
type of operation, the relay is also normally energized. 
As soon as the operating contacts are closed the re. 
lay de-energizes and the timing period begins. Oper- 
ating contacts are held closed during the time delay 
period and, at its end, the relay picks up. Under the 
third arrangement, the relay is normally de-energized 
It remains de-energized and the timing period begins 
as soon as the operating contacts are closed. Operating 
contacts are held closed during the time delay and the 
relay picks up at the end of the period. 


NOVELTY IS OVER 


AVING BEEN STANDARDIZED for a number 

of years, another offering demonstrates the sub- 
stantial nature of the electronic timer. Like most, this 
unit has no moving parts other than a small control 
relay which is capable of an unusual number of trouble- 
free operations. The electronic component is a standard 
radio tube which is easily replaced and timing is estab- 
lished with a conveniently adjustable knob. Standar« 
power supply characteristics are 25 or 50/60 cycle ac. 
and a special unit can be furnished for dc. operation. 
Maximum voltage is 230 and the timing range runs from 
0.045 to 120 sec. Adjustment range (per cent maxi- 
mum time) goes from 5 to 100 per cent. Two timers 
can be arranged to provide independently adjustable 
time for repeating operations where they will close 
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Se. 


... IN units designed to 
fit YOUR Special problem 


IN sub-zero temperatures ranging as low as 65° F 
below, hundreds of thousa 


nds of H. & A. Contact 
Heat Units are keeping machine guns firing, hy- 
draulic actuating cylinders functioning and stor- 
age batteries operating. 


? Sees 


Learn more about this remarkable, new low- 
wattage, high-efficiency contact heating principle 
and its Possible application to YOUR problems. 
Write for our booklet which shows how H. & A. 
units can be engineered in nearly any size, shape 
and Capacity... to fit Pipes, valves, cylinders and 
containers ca 


trying viscous or free flowing fluids, 
chemicals, 8ases...to maintain exact te 


without hazard. Fixed or flexible e 
be encased in metal... or in flexib 

of rubber. thermo-plastic or non-corrosive mate- 
rials (for immersion in acids, if desired) .. 
mechanical and electronic dey 
control critica] Steps of chem 


Our highly Specialized, completely equipped 
plants, our engineering and research facilities, our 


extensive and successful experience are at your 
Service, 


mperatures 
lements may 
le housings ae 


.to keep 
ices functioning and 
ical processes, 


Write us for the facts, addressing 
Engineering Department, 98 Leroy Avenue. 
Buffalo 14, N. z. 
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PRECISION PARTS 


WEASELS and DIESELS 


Small but vital... 


Out in the vast Pacific, there is an extermination job to be 
done. Each Jap-infested island must be cleaned up as we 
go. Diesel-driven equipment plays an important part in 
each operation, and these little by-pass valves turned out 
by Ace are an important part of the Diesel engines. 
Starting from bar-stock, they are machined, heat- 
treated, centerless ground on the outside diameter, and 
cylindrical ground on the angles. They are typical of Ace 
mass-production facilities, all located here under one roof. 
Ace offers manufacturers the modern equipment and 
the engineering in- 
genuity to turn 
out small parts and 
assemblies calling 
for stamping, ma- 
chining, heat- 
treating, or grind- 
ing—and to turn 
them out quickly 
and accurately. 
Send blueprints, 
samples, or 
sketches for quo- 

tations. 


Send for this booklet. It gives 
the full story on Ace facilities. 


e* 


le 
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ACE MANUFACTURING CORPORATION 


for Precision Parts 


1247 E. ERIE AVE., PHILADELPHIA 24, PA, 
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contacts, reset, and start a new interval automatically 
Time required to reset varies from 0.116 to 1 sec. in 
different forms of the device. 

Circuit switching arrangement is S.P., D.T., and con- 
tact ratings in the standard model are 1 amp. at 115 
volt and 0.5 amp. at 230 volt. A special model provides 
capabilities for 10 amp. at 115 volt and 5 amp. at 230 
volt. Adjustment is stepless on the adjustment scale 
which is calibrated in percentage. While voltage drop 
increases time interval and voltage increase reduces it. 
the error is slight. Design is for surface mounting in 
a Type 1 Nema case with dimensions 74.6 by 4% by 
4% in. Wiring is brought to a terminal board. 

Operation proceeds in this manner: When the ex- 
ternal switch is open, the tube cathode is connected to 
one of the terminals through a resistor and a capacitor 
in the circuit charges by means of grid current to 
the peak voltage between the above mentioned terminal 
and the slider of the time-adjusting potentiometer 
Closing of the external switch connects the cathode to 
a different terminal. Grid voltage then consists of two 
parts: Namely, the ac. voltage from the newly con- 
nected cathode terminal to the potentiometer slider 
and the dc. voltage across the capacitor.. Since the dc. 
voltage in the-grid circuit is greater than the ac. 
voltage, the tube does not pass current. However, 
since the dc. voltage immediately starts to decrease 
as the capacitor discharges through a resistor, a 
definite time interval is introduced before the tube 
passes sufficient current to pick up the control relay. 


CYCLE-SPLITTING AT WORK 


XTREMELY SMALL time interval measurement 

is serving, through electronic ways, a large and 
diverse quantity of wartime jobs. Many of these are 
restricted in nature and will be open to free dis- 
cussion only after the war. 

Although many of these circuits are finding points 
of specification within complete, unitized products, a 
number take the form of laboratory and scientific appa- 
ratus for use in the measurement and determination of 
factors involved in research, development, inspection, 
and testing. 

One instrument of this type is capable of measuring 
time intervals accurately to one-millionth of a sec- 
ond. Another measures time by electronic methods 
at the same time taking into account variable outside 
factors which have a bearing on the result of the 
process being timed. Primarily usable in photographic 
and related operations, which depend on a definitely 
controlled quantity of light for their efficiency, this 
unit totalizes the light which passes to a definite sum. 
Ordinary timing of photographic processes assumes 
constancy in the source of light. This may be ef- 
fective in many cases but where the utmost in accuracy 
is required, fluctuations must be taken into account. 

Fluctuations can be accommodated over a 20 to 1 
range by this device. A photoelectric pickup unit is 
placed where it can receive light from the source which 
is being used to make the photographic exposure. A 
control unit bears a dial with an arbitrary scale of 
100 divisions. Correct exposure is determined in 
terms of these arbitrary figures. When the dial has 
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Quick! 


When current’s on the rampage, a circuit 


breaker has to function fast and sure—every time! 


Westinghouse ‘‘De-ion’’ Circuit Breakers are 
built for just such hair-trigger protective action. 


Dee 
LLL ddd ddd ddd dd 


They pass harmless overloads without interrup- 
CALLING THE TRICK is ; ; 
the job of this Westinghouse tion, but let danger threaten, and quicker than a 


—— Sea ee blink of the eye—the circuit’s opened . . . the 


ly to heat are bonded arc is quenched. Burns and pits are minimized; 
together. Threatening over- 


loads cause the Bi-metal to contacts stay cleaner, last longer. 

bend, tripping the interrupt- ; 3 a 

ing mechanism and opening Once the disturbance is cleared, service is instantly restored by a 
the circuit—before any dam- 


age is done. flip of the indicating handle. No waiting—no repairs—no parts 


to replace. 

Protect equipment and circuits with Westinghouse “‘De-ion”’ 
Circuit Breakers. Ratings up to 600 amperes; enclosures for nearly 
every type of service. Call your Westinghouse Representative today. 


TAMING THE ARC is the Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa., Dept. 7-N. 
‘job of the ‘‘De-ion” arc J-21298 


quencher. It consists of 

arallel metal plates in the ° 

gene ma estinghouse 
drawn into the quenching 


chamber . . . divided into PLANTS IN 25 CITIES . . OFFICES EVERYWHERE 
segments . . . smothered 
between the plates—in the 
space of a half cycle. 


“DE-ION” CIRCUIT BREAKERS 
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Springs that work under severe con- 
' ditions of corrosion from natural or 
4 chemical causes need the extra pro- 

tection that correct plating can give. 

Raymond springmakers have devel- 
§ oped this phase of service to a high 

degree—with a Plating Department 

equipped for many finishes—zinc, cad- 
mium, nickel, copper-dip, Houghto- 
black. When you buy Raymond 

Springs, you get complete spring ser- 

vice—with close attention to details 

that means long life, smooth 
performance. 
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WIRE FORMS — SMALL STAMPINGS 

RAYMOND. MANUFACTURING CO. 


VISION OF ASSO ATEO SP 


CORRY, PENN 


CORPORATIO 





been set and the light turned on, exposure progresse; 
while the dial moves intermittently toward zero. When 
the zero position is reached, it means that exactly the 
correct amount of light has fallen on the subject. An 
auxiliary relay then operates contacts which can be 
used to sound an alarm or turn off the light as desired 
The device weighs 16 lb., while the control unit meas 
ures 8 by 10 by 7 in. and the light-sensitive unit 
6 by 1% in. diam. 


FOR FAST-MOVING EVENTS 


APABLE of accurate measurement in time inte 
i vals varying from 0.0001 to 3 sec. is another ele 
tronic meter. It was designed specifically to measure 
the time interval between two events—either electric im 
pulses, or mechanical motions which can be converted 
into electric impulses. Examples are the elapsed time 
between closing of two contacts, between two impulses 
to a phototube, and between an electric impulse and 
a light impulse. It is being used to check the timing 
of camera shutters, to check synchronous flash-bull 
contacts on a shutter and to test relay performance. 

The apparatus has 8 full-scale ranges—O.001, 0.003, 
0.01, 0.03, 0.1, 0.3, 1, and 3 sec. A tap switch selects 
the desired range. Calibrated in milliseconds, a stand 
ard indicating instrument gives a direct reading 0! 
the time interval measured. Accuracy is within 2 
per cent of each full scale value or 1 scale division, 
and normal line-voltage variations do not affect accur- 
acy. After measuring, the indicator continues indefi- 
nitely to stand at the measured quantity with a drift 
of less than 1 division per minute, and the dial is 
cleared for a further reading by an inbuilt push-button, 

When the time to be measured is that between 
two electric impulses, the unit is used alone. When 
it is desired to measure the time interval between 
two mechanical motions, a phototube and preamplifier 
can be used to convert the mechanical motion into an 
electric impulse. Working through the amplifier, the 
phototube or external contact causes the electronic 
switch to close during the time period to be measured. 
While the electronic switch is closed a capacitor is 
charged at a constant rate through a precision resistor. 
Thus, voltage developed across the capacitor is a direct 
measure of the time interval being measured. 

Different capacitors and charging resistors are 
selected by the tap-switch establishing the several scale 
ranges. An inverse feed-back scheme holds the charg- 
ing rate constant while the capacitor is charging and 
also corrects for leakage in the system. This arrange- 
ment also makes possible the use of a direct indicating 
instrument by which the capacitor charge is measured 
without being discharged. Designed for use with 110- 
volt, 50/60-cycle power, this electronic time interval 
meter is 21 to 13% by 10% in. 


THERE ARE RELATED TOOLS 


RADUAL and complete control of the ignition 
(Ss or firing point of gas-filled tubes can be ac- 
complished by electronic circuits related to a rotatable 
transformer which is the offering of one of the 
suppliers. This unit, which produces an output vary- 
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WORTHY OF 


The wires and cables you incorporate in your products 
must be every bit as dependable as the components you 
produce yourself. To back up our fighters today, and 
to back up your trade-mark in the peacetime battle of 
tomorrow, you can count on Roebling Electrical Wires 
and Cables. The conductors are drawn and stranded 
and laid with all the skill of years of wire specialization, 
Metal selection, insulation, finish are supervised with 
highest integrity. 

You can put your trade-mark, without hesitation, on 
any electrical product you make in which Roebling Wires 
or Cables carry the loads. 


JOHN A. ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 
Branches and Warehouses in Principal Cities 


WELDING ELECTRODE CABLE, 
embodying thousands of 
separate wires made by 
Roebling to carry heavy 
electrical loads with 


extreme flexibility 


aes 


ac BLING ‘PACEMAKER IN 
hase 3 _ WIRE PRODUCTS ~ 


WIRE ROPE AND STRAND + FITTINGS * AERIAL WIRE ROPE SYSTEMS * COLD ROLLED STRIP *. ROUND AND SHAPED WIRE” : 


AIRCORD, SWAGED TERMINALS AND ASSEMBLIES « SUSPENSION BRIDGES 
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WIRE CLOTH AND NETTING + HIGH AND LOW CARBON ACID AND BASIC OPEN HEARTH STEELS 





After The 
Others Failed... 


SpeedWay's “know how’ was able to 
develop new gearmotor designs for the 
Armed Forces that did the required job. 
Today, expanded needs for these motors 
take SpeedWay's capacity, as well as the 
capacities of other large motor manufacturers, 
working to SpeedWay Specifications. 


if you need motors or gearmotors for a Write for SpeedWay's new 
oo or cnptel spemetten. bring your Motor Bulletin showing stend- 

problem to Speed Way. or outo . 

range from 1/3000 to '% h.p. Unlimited ard A. C., D. C., and Universal 

ear ratios available from stock gears. Write Motors and gearmotors. 

for our recommendations on your war or 

postwar problem. 
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“ANOTHER 
SPECIAL BY 
PROGRESSIVE 


Ww NEW CATALOG 
With Many Helptul Data 


I Includes: 
Ilustrations of 71 “spe- 
cials”’. 

Dec.. equivs. of fractions. 
Weights per 1M pieces. 
SENT ON REQUEST 


ROGRESSIV 


44 NORWOOD ST. 


ing by voltage from 0 to maximum, varies this voltage 
as a function of the angular position of a rotor. This 
can be controlled in speed up to 1800 rpm. There 
are models available for 32, 115, and 220 volt, 60 
cycle and one for 110 volt, 400 cycle. Weighing onl) 
10 0z., this controllable voltage modulator is less thar 
3 in. long. 

Accurate, linear, phase control of thyratron tubes is 
achieved through the circuit in Fig. 3A utilizing this 
rotary device. A 3-phase input to the stator produces 
a constant-voltage variable-phase output from the rotor 
across the cathode and grid of a gas-filled tube. Phase 
voltage varies sinusoidally with the angular position of 
the rotor to control the conduction point of the electron 
tube ior use in timing circuits in connection with phase 
shaft classifications. 

Another way in which this unit serves in timing 
problems is in its use as a circular sweep generator for 
a cathode ray oscilloscope. Serving as a two-phase 
rotatable transformer, the unit is connected as illus- 
trated in Fig. 4. De. or ac. excitation is applied to 
the rotor and suitable legs of the stator windings are 
connected to the vertical and horizontal deflection plates 
of the oscilloscope tube. By extending the timing axis, 
this arrangement allows the measurement of extremely 
short intervals when the modulation to be examined is 
applied to the anode. 


Among those companies active in the manufacture of elec- 
tronic timing equipment and including those providing active 
cooperation in the assembly of data for this presentation are: 
R. W. Cramer, Cutler-Hammer, Electronic Products, General 
Electric, Thomas B. Gibbs, Paragon Electric, Photoswitch, 
Photovolt, RCA-Victor Div. Radio Corp. of America, Kollsman 
Div. Square D, Remington Arms, United Cinephone, Weltronic 
and Westinghouse Electric & Mfg. 


CONTOUR MACHINING ELECTRONICALLY 


Fer machining operations 
involving irregular  sur- 
faces, such as_ propellers, 
dies and cams, this tracer 
mechanism, recently devel- 
oped by Westinghouse en- 
gineers, offers some unusual 
features. 

Operation depends upon a 
probe, mounted in connec- 
tion with a regulator, which 


of an accurate model—either 
actual size or to scale. 

The schematic drawing il- 
lustrates the operation of the 
tracer mechanism using a 
full scale model. As the 
probe A moves up and down 
in passing over the model, 
the cutter head is moved 
correspondingly by its feed 
motor, which jis controlled by 


is used to follow the contour the electronic amplifier. 


OD C FEED MOTOR WHICH 
MOVES CUTTER HEAD UP 
AND DOWN 


CUTTERHEAD ON 
MACHINE TOOL 
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today’s production and be ready for post-war conversion 


MAC DERMID INCORPORATED chemists and 
service engineers are working steadily with 
manufacturers of every type of war and 
post-war products developing new, more 
positive cleaning compounds for speeded- 
up, improved cleaning operations . ; 
helping determine the correct formulations 
for cleaning prior to every conceivable fin- 


ishing or coating treatment . . . experiment- 
ing with and testing the newest equipment 
as it is introduced. 

This service is yours for the asking or if you 
prefer we will be pleased to mail you our 
special folders and data sheets describing 
the newer cleaners and equipment now 
available for modern metal finishing. 


Compounds and Equipment for Metal Finishing 


2 ee ee 


WATERBURY 88, 


CONNECTICUT 


WRITE ONE OF THESE SERVICE ORGANIZATIONS FOR FREE DEMONSTRATION 


CHICAGO 
Udylite Corp 
Geo. A. Stutz Mfg. Co 


DETROIT 
Udylite Corp 
Wagner Bros 


McGean Chem. Co. 


$T. LOUIS 
LaSalco, 
Incorporated 


CLEVELAND 
Udylite Corp. 





TORONTO—CAN 
Clork Industrial 
Supplies Co. 
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It’s especially important to select 
the right electrical insulating varnish 
because it provides the protection 
that will add extra life to your elec- 
trical product. Good varnishes protect 
the quality of the parts they cover. 
Whether yours is a problem of water 
proofing, resistance to abrasion, oils, 
acids, alkalies, greater flexibility, 
or greater penetration, there is a 
Pedigree insulating varnish with qual- 
ities correctly balanced to give you 
the results you want. 


Tue P.D. GEORGE CO. 


5200 N. Second Street © St. Louis, Missouri 


Call in the Pedigree 
Varnish Man Nearest You. 


INDUCTION HEATING 


(Continued from p. 96) 


thousands of time per sec. through the interaction be- 
tween it and the inductance. It is often desirable that an 
impulse effect may be obtained by quickly quenching or 
extinguishing the spark. 

Heat losses in the oscillating circuit produce a damp- 
ing or die-away effect of the rf. current due to the fact 
that any energy loss in one swing of the current leaves 
just that much less energy for the succeeding rf. half 
cycle. In fact, if the square of the resistance of the 
oscillating circuit is greater than 4L/C, the energy of 
the condenser will be converted into heat through re- 
sistance without any electrical oscillations taking place. 

Because electrical resistance in the oscillating circuit 
plays such an important part in producing heat losses, 
it is made as small as practicable through sufficient cross 
sections and minimum lengths and temperatures of con- 
ductors so that the maximum amount of energy can 
be converted into heat in the work piece. 


AS TO SPECIFIC COMPONENTS 


RIMARY control preferably should be a magnetic 

contactor actuated by a pilot switch or a foot 
switch. Whereas the transformer may be of either the 
shell or the core type for electron tube units, that for 
spark gap units must be of the leakage reactance type. 
Since the condenser begins to discharge at or near the 
peak value of the transformer secondary voltage, current 
will tend to flow directly from the transformer second- 
ary through the spark gap during the rest of the alterna- 
tion while the oscillating current exists. Due to the low 
resistance of the ionized spark gap this effect tends to 
short circuit the secondary and would overload a low- 
leakage transformer. Furthermore, the secondary of 
the transformer may become short circuited when the 
spark gap is entirely closed, as during adjustments. 

Therefore, a leakage reactance type of transformer is 
used, commonly with the primary wound on one leg and 
the secondary on the other leg of the closed rectangular 
laminated core. Sometimes a portion of the secondary 
is wound on the leg upon which the primary is wound, 
however. By this means, any tendency to short circuit 
the secondary of the transformer will establish so strong 
a leakage magnetic field as to limit the current in the 
secondary. Special cores with leakage air gaps some- 
times are provided for the purpose, but the first simple 
arrangement has proved satisfactory in diathermy ap- 
paratus, for example. Transformers are generally de- 
signed for continuous duty at full load and 3000 volt is 
a common output. 

In mounting a leakage reactance transformer it is 
important that clamps and mountings do not form 
closed electric circuits around either end of the trans- 
former iron projecting from the primary and the sec- 
ondary. This type of transformer tends to have mag- 
netic poles at those points when loaded and external 
short-circuited secondaries will consume energy and 
heat the core. If electric conducting clamping devices 
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are used, they should be bushed or otherwise insulated 
transversely to prevent these induced currents around 
either end of the transformer iron. 

A separately-mounted, open-core choke or reactor in 
series with the primary of the line transformer is used 
to control the power input through a suitable switch 
with points connected to the taps of the choke. The 
switch lever is lifted by cam-like projections between 
switch points so that the electric circuit will be broken 
between contacts. This prevents short circuiting of 
any of the choke windings which may vary from, say, 
4 to 9 in number so as to make available either 5 or 10 
different voltages across the primary. 

Wires comprising the choke windings decrease in 
cross section as the winding progresses because the cur- 
rent density becomes less as the reactance increases and 


* Just try these Clarostat Greenohms for yourself. 
You'll soon agree with leading builders of sturdy 
electrical, electronic, industrial and radio equip- 
ment that they are positively the toughest thing 
in resistors. 


Green-colored inorganic cement for ready identi- 
fication. You can spot them in the finest as- 
semblies. Yet they cost no more. Maximum heat 
dissipation. 300% overload without breakdown. 
Wire winding unimpaired during production be- 
cause of cold-setting cement coating. 5 to 200 
watts fixed. 10 to 200 watts adjustable. Choice 
of terminals and mountings and taps. Ferrule 
type here shown. 


Ask for DATA... 


Engineering catalog sheet on Greenohms, yours 
for the asking. Let us quote on your special 
resistor needs. 





MORE or less standard fixture here will take part in 

hardening of small gear in 3.2 sec. Quenching takes 

place without removal and the hardened zone will fo low 
tooth contour uniformly. 


SPURS—HELICALS—BEVELS (straight & spiral) WORM 
GEARING—THREAD GRINDING 


(14 to 96 D.P.) 


2650 W. MEDILL AVE. 
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This range logically embraces the 
gear components of many critical 
control devices essential to the war 
effort and this organization is proud 


_ of its contributions of such material 
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in the program. 


With full production capacity sched- 
uled far into the future, all new 
inquiries are now necessarily sub- 
ordinated to these vitally important 
prior. commitments. However, every 
urgent need will be given careful 
consideration. 
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less current-carrying capacity is required. The first 
step of the choke switch gives the weakest primary cur- 
rent, hence also the maximum reactance and the lowest 
voltage across the primary, whereas the last step of the 
switch connects the full line voltage directly across the 
primary of the transformer with the, choke out of cir- 
cuit. It is well to have the main switch or contactor 
opened when the choke switch is manipulated unless it 
is ruggedly constructed to withstand arcing. 

Wound upon a rectangular tube of insulating material 
the choke has suitable sheet insulation between adjacent 
layers. Coarser wires constitute the bottom layers, the 
last layer being wound with the finer wire. 

Taps must be brought out at various points along the 
length of the choke wherever the required number of 
turns for any individual winding are completed and this 
is usually done through holes in the layer insulation and 
between turns. 

lonization in the spark gap can be ‘produced between 
almost any two pieces of metal or alloy. Tungsten is 
generally used, however, because of the high tempera- 
ture which it can withstand. The spark gap proper 
consists of a number of individual short spark gaps in 
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You Can Depend On Us 


@ Because of our years of experience in vol- 
ume production of metal tubing and stamp- 
ings, we may have the exact facilities and the 
“know how” to fabricate what you need, to 
your advantage. 

Noblitt-Sparks makes and forms metal 
tubing into any shape—welds it to other 
parts stamped from metal—assembles, plates 
or paints the entire unit—ready to go into 
your product. We’ve been doing that for 


inany manufacturers—for 25 years—com- 
panies who have depended on us for many 
different kinds of assemblies. 

Perhaps we can help you, now or later 
—with engineering assistance, as well as 
production. If you have a specific job in 


mind, write or call... 5 | 4 
Gurhhke 


Vice-President and Director of Manufacturer’s Parts Division 
NOBLITT-SPARKS INDUSTRIES, INC. - COLUMBUS, INDIANA 


NOBLITT-SPARKS 


INDUSTRIES 
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“SHOCK-CUSHION” YOUR 
PRODUCT AGAINST 
DAMAGE! 


You save time, labor, men, floors and product damage 
when you put WELD-BILT SPRING BEARING 
TRUCKS on every handling job. Unique SPRING 
BEARING axle absorbs all floor shocks and wheel vi- 
brations — for easier, faster trucking, longer truck life. 


WRITE FOR BULLETINS NOW-— on Weld-Bilt 
SPRING BEARING Platform and Two-Wheel Trucks. 


WEST BEND EQUIPMENT CORP. 


233 WATER STREET, WEST BEND, WISCONSIN 
MATERIALS HANDLING ENGINEERS 
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AMERICAN GAS ACCUMULATOR COMPANY 


series, often a dozen or so. A 12-gap unit is commonl\ 
known as a 24-point spark gap, each point consisting of 
a tungsten surface of about 1 in. diam., according to the 
rating and duty, as welded onto drop-forged, finned or 
corrugated, copper flanges ; or on copper studs carrying 
cooling fins. In some instances it is desirable to cut 
out any two or more coacting points for cleaning o1 
other maintenance. 

In certain diathermy apparatus, for example, points 
and fins are located on straight and parallel steatite sup 
ports so that one half of all the points can simultane 
ously be moved toward or away from their coacting 
points to adjust the spark gap. Modifications of this 
type of spark gap are possible. 

Other forms of construction include permanently ad 


justed pairs of electrodes that can be slipped into a spark 


gap rack. Electrodes are mounted directly upon heavy 
copper forgings which, when fastened together in pairs, 
have a very small space between them as controlled by 
a mica washer. 


QUENCHING BRINGS EFFICIENCY 


La. REASON for using a number’ of individual 
spark gaps in series to form a spark gap proper is 
to distribute the spark heat losses, thereby reducing va- 
porization of the spark gap electrode material and causing 
quick deionization of the gap. The best method follows 
the mechanical analogy of striking a bell a sharp blow 
and then letting it vibrate freely until its energy is 
nearly exhausted before striking it again. In coupled 
rf. oscillating circuits, this method permits rf. energy to 
remain in the work circuit until exhausted through the 
rapid quenching of the spark. 

Quenching is affected by the hottest spot temperature 
of the spark gap electrodes, the gas between them being 
highly ionized when the temperature is high, thus re- 
ducing the quenching action as well as the discharge 
voltage. Best quenching action comes with the quickest 
possible deionization of the spark gap, which may be 
obtained with short, cooled air gaps and the use of 
hydrogen or compounds containing hydrogen, such as 
illuminating gas, coal gas, alcohol, ether or steam be- 
tween the gap electrodes. Rather elaborate methods, 
such as an alcohol drip cup mounted at the top of the 
gap, have been used in wireless transmitting apparatus. 

Quenching properties depend greatly upon the extent 
to which the gas is cooled. Since gas pressure increases 
with temperature of the sealed gap, each action auto- 
matically compensates for the other. Cooling of the 
gap is further effected by forced air circulation. 

The type of plate quenched spark gap illustrated was 
successfully used commercially by one of the large wire- 
less telegraph companies early in the present century. 
A contemporary manufacturer of spark gaps operating 
on this general principle states that the tungsten points 
or electrodes never require cleaning. 

Units of the latter type, 5 in. long by 3% in. wide by 
34 in. thick, are available. Since the discharge is en- 
closed in this type of spark gap (the spark being visible 
through the mica spacer) it is noiseless and fire hazards 
are eliminated. 

Because of the skin effect which causes rf. currents 
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Typical of many wartime products of American 
Magnesium Corporation is this forging, ma- 
chined as you see it here into a part for an 
automatic pilot. It is very light in weight, 
magnesium’s outstanding characteristic. It is 
sound, because it’s a Mazlo forging. It pro- 
vides excellent machinability, a property of 
all magnesium alloys. 

Magnesium forgings enable you to achieve 
the ultimate in lightness with safety, because 
of their high strength-weight ratio. Many a 
warplane carries evidence of the dependa- 
bility of these magnesium products. 

In addition to forgings, ranging in size from 


MAGNESIUM 


tiny pieces to those weighing many pounds, 
American Magnesium is producing mag- 
nesium alloy products in all other forms; sand 
castings, permanent mold and die castings, 
screw machine products, shapes and sheet. 
More than twenty years of experience in 


fabricating magnesium goes into these de- 
pendable products. 
If you are wondering about ways of utilizing 


the weight-saving ability of magnesium alloys 
to best advantage, our engineers will gladly 
assist you. Write Aluminum Company of 
America, Sales Agent for Mazlo Magnesium 
Products, 1715 Gulf Bldg., Pittsburgh 19, Pa. 
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ECTRICAL 
sISTIVITY 


ACE 


No772 


Recommended for use by manufacturers 
seeking an alloy with exceptionally high 
electrical resistivity ... Chace Alloy No. 772 
has an electrical resistivity of 1050 ohms per 
circular mil foot or 175 microhms per cm? 
—about 60% higher than most resistance 
alloys in common use .. . its temperature 
coefficient of resistance is .00014 per degree 
centigrade... resistivity value is not affected 
by annealing procedure, cold working or by 
cooling to — 100 F. . . . this alloy is non- 


magnetic. 


Chace Manganese Alloy No. 772 also pos- 
sesses .. . low thermal conductivity, 2% of 
value of copper ... high temperature co- 
efficient of expansion, twice that of ordinary 
steel ... high vibration damping constant, 
about 25 times greater than steel . . . now 


available in sheets, strips, rods and shapes. 


Complete engineering and research facil- 
ities available . . . “Bulletin No. A-942” 
giving detailed information regarding Chace 
Manganese Alloy No. 772 sent on request. 


wu. ACEce 


Thermostatic Bimetals and So ial Alloys 
1608 BEARD AVE + DETROIT 9, MICH. 





to flow in the outer portions of rf. conductors, induct- 
ance coil conductors usually consist of bare copper tub- 
ing which is preferably flattened to permit more turns 
in a given space. The turns are bound together at two 
or three places with insulating material to give the coil 
rigidity and uniformity, and the opposite ends of the 
coiled tubing are clamped to a general coil support of 
insulating material which can be fastened to a portion of 
the apparatus. Average inductance will have about 10 
turns. The projecting ends of the tubing, that is, the 
coil terminals, are provided with copper tube compres- 
sion unions for making water-tight connections of low- 
resistance. Circulating water flows through the tubing 
and connecting cables during operation, unless the rf. 
apparatus is operated intermittently. 

The rf. cables connecting inductance coils, condensers, 
spark gaps and load or work coils are preferably made 
of litz tubing woven upon a rubber hose with more than 
1000 strands of fine enameled wire which, in turn, is 
covered with rubber insulation. Cables are provided 
with copper-tube compression unions for water cooling. 

Although distilled water is best for the purpose, tap 
water often flows through all conductors except the 
spark gap and the condensers. Terminals of the con- 
densers are watercooled, however. 


AIR IS A COOLANT TOO 


PARK GAPS, CONDENSERS, and the low fre- 

quency power transformer are cooled by forced con- 
vection, as by a fan or blower. Electrodes of the spark 
gap should preferably be placed in vertical positions, 
with the spark gap proper placed horizontally, to offer 
the best advantage for natural convection in open air. 
The spark gap should be protected by coarse screens of 
perforated metal. The forced draft should preferably 
be from beneath the spark gap to cooperate with the 
natural convection air currents. 

The primary rf. circuit includes the tank condenser, 
the inductance and the spark gap. Coupled (usually 
inductively) to the rf. primary circuit is the rf. second- 
ary circuit in which the work or load coil is included. 
Coupling is effected by placing the rf. secondary induct- 
ance in such a position that it will be linked by the mag- 
netic flux developed in the rf. primary inductance. This 
may be accomplished by arranging the respective coils 
on a common axis and either sliding one of them toward 
or away from the other coil, or by rotating one of the 
coils toward or away from the common axis. 

This coupling should be close for high efficiency. On 
the other hand, there is a reaction between the second- 
ary and the primary through the spark gap whereby 
the energy of the rf. secondary tends to be transferred 
back to the primary through coupling, thus reducing 
efficiency. The condition desired is that the primary 
shall discharge its energy into the secondary and then 
cease to function, through the quenching of the spark, 
until the succeeding low frequency pulse from the main 
transformer again charges the tank condenser so that 
the secondary can oscillate independently of the primary 
in the meantime to discharge its energy into the work 
coil. This requires loose coupling. 

Highest efficiency is obtained by a critical degree of 
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“MOTOR-PLAN’’ YOUR 
POST-WAR PRODUCT, NOW! 





This Dumore Motor has an unusually 
WIDE RANGE OF OPERATION 
Its job right now is to drive a metering pump, 
delivering anti-icing fluid to airplane propeller 
blades. Here are some of the unusual conditions 
it must meet to satisfy the requirements of its 
vital function: Its speed is controlled by a 
rheostat to provide a flow of from one-half to 
thirty gallons per hour! That’s an operating 
range of 60 to 1! When the minimum flow is 
required the pilot turns the knob from “off” to 
“low” and the motor must start and run, on 
even the minimum current. At whatever setting 
of the rheostat, the motor speed is expected to 
be relatively stable, unaffected by such external 
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conditions as temperatures up to 160° F. or 
down to 65° below zero. 

This motor, and the other thirty-odd 
Dumore Aeromotors, now aiding in various 
ways to bring a victorious end to the war, 
will one day supply the power for many varied 
motor driven devices now being planned. 

Engineers and manufacturers — learn now 
the many advantages in planning your post- 
war products around the distinctive features 
of Dumore motors, for greater service, sales 
appeal, profit. Write today for interesting 
descriptive literature. Address The Dumore 
Company, Motor Division, Dept. MF20, 
Racine, Wisconsin. 


DUMORE 


HEADQUARTERS FOR 
FRACTIONAL HORSEPOWER MOTORS 











203 





A New Name for a Very 
Old Yankee Manufacturer 


WATERBURY COMPANIES, INC. 


NOWN for many years as The Waterbury Button 

Company, this 132 year old Connecticut manu- 
facturer has changed its name to Waterbury Com- 
panies, Inc. 


_— button manufacturing is and will continue 
to be a division of this Company, it is never- 
theless but one of six separate divisions manufacturing 
a great diversity of products. Thus time and change 
have brought about a need for a new name. 


A Modern Plant With The Equipment 
and Facilities for Volume Production 


ODAY Waterbury Companies, Inc. is manufactur- 

ing thousands of plastic and metal products, most 
of which are identified with the war effort. Its modern 
and efficient plant is fully equipped for volume pro- 
duction. 


LTHOUGH largely engaged in essential war work, 
we are thinking about reconversion to peacetime 
production. Our engineers and designers will gladly 
plan with firms who are looking for a dependable source 
of plastic and metal products. 


Buy More War Bonds—Hasten the Day of Victory 


SS 
WATERBURY COMPANIES, INC. 


Established 1812 * Department C 
WATERBURY os CONNECTICUT 





coupling which gives the better quenching action of the 
spark gap. Hence the secondary must be approximately 
tuned to the primary by adjusting some of the turns of 
one of the inductances with respect to the remaining 
turns to change the value of the inductance in that coil. 
The tuning coil should be at one end of the inductance 
and the circuit arranged for the coupling coil to be at 
the opposite end of the inductance. 

Tuning of the primary and the secondary circuits 
can be to the same desired or best-by-test frequency. 
Assuming that the rf. primary, or tank condenser and 
inductance, are proportioned to produce the correct 
frequency, then the secondary or load rf. condenser and 
inductance must be so proportioned that the product of 
capacitance C and inductance L. shall be the same as that 
of the primary. 

This condition can be determined by means of a wave- 
meter which gives the maximum indication when the 
two circuits are in resonance. Frequency in kilocycles 
is the quotient obtained by dividing the number 300,000 
by the wavelength in meters. Procedure is exactly the 
same or equivalent to tuning a radio receiver to the fre- 
quency of a desired broadcasting station. 

High- and low-frequency currents are like a riveter 
striking a large number of blows during a given time 
interval as compared to a sledge hammer striking a 
relatively small number of much stronger blows during 
the same time interval. Amount of work accomplished 
by both during that time interval is the same, that is, 
power will be the same in both instances. Thus, for a 
given inductance in the tank circuit, frequency of the 
oscillating current will be much greater with a low 
capacitance. Conversely, for a constant capacitance in 
the tank circuit, frequency will be higher with a small 
inductance. 


CALCULATING THE CIRCUIT 


T FOLLOWS THAT a given oscillation frequency 
can be obtained by varying the capacitance, the in- 
ductance, or both, and that the capacitance and induct- 
ance can be varied without affecting a constant fre- 
quency provided their product is a constant quantity. 
The oscillation constant is 


1 
k, = VLC = — (5) 
2nf 
is in henry, capacitance C is in 
farad, and frequency is in cycle per sec. 


where inductance L 

These units 

of inductance and capacitance are too great for rf. oscil- 

lating circuits, hence L is usually expressed in milli- 

henry or microhenry and C in microfarad. Thus 

L= 1,000 millihenry = 1,000,000 microhenry, and 
C = 1,000,000 mfd. 

Product of the inductance in henry and the capaci- 

tance in farad is 
l 253 X 10" 

Es ———— (6) 

(2nf)* f° 

lf f = 100 kc. = 10° eps., then 

LC =2.53 microhenry-mfd. 


These equations are useful in practical work. Sup- 
pose it is desired to ascertain the capacitance of an 
oscillating circuit when it is known that the inductance 
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Flexible extruded plastic tub- 
ings with excellent electrical 
and physical properties, suitable 
for use over a wide range of 


temperatures. Special types with 
low power factor for h. f. appli- 
cations, such as Styraloy and 
Polyethylene. 


Widely used Irvington Varnished 
Cambric and Tape are obtainable 
in either black or yellow, in 
Straight. Cut or Seamless Bias 


form, and in a choice of several 
finishes. 


A complete line of flexible var- 
nished tubings, meeting VTA 
and ASTM Standards, and 
including saturated sleevings, 
radio spaghetti, and varnished 
Fiberglas tubings and sleevings. 


Include Yellow Varnished Nylon, 
Yellow Varnished Rayon, and 
thin Varnished Cambric, Style 
SIC. The last is available in black 
or yellow and can be furnished 


in continuous length rolls in 
form. 


Clearly marked plastic or var- 
nished markers for speedy wire 
identification and quick assem- 
by of complicated equipment. 
_ Range extends from thin con- 
' denser tissues and 100% rag to 
_ Kraft papers. All types are highly 

resistant to heat, oil and moisture. 


A full range ot insulating var- 
nishes answering both ordinary 
and many special requirements. 
Catalog H2 describes each type : Fabricated pieces of Varnished 
in detail, : ee Cambric, Canvas, Paper, Slot 
, : Insulation, etc. Dies available for 
many useful shapes; dies for 
special shapes constructed to 
specifications. 


IRVINGTON VARNISH & INSULATOR COMPANY 
IRVINGTON 11, NEW JERSEY, U.S.A. 


Plants at Irvington, N. J. & Hamilton, Ontario, Canada ° 


Representatives in 20 principal cities 
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Are* Everywhere! Ready 
To Serve at Any Time! 


No matter where your plant is situated, a Pure Carbon 
engineer is usually near enough to help unsnarl the 
brush problems that may be encountered in present 
or projected equipment. 


Fractional horsepower motor? Or huge generator? 
Whatever your brush requirement, you can rely on 
Pure Carbon to produce a solution. 


The special training and experience of our engineers— 
combined with our extensive variety of carbon grades— 
are your assurance of the correct brush for the given 
need. 


*almost 


WRITE US TODAY — WE'LL ARRANGE 
TO HAVE THE PURE CARBON ENGINEER 
SEE YOU AT YOUR CONVENIENCE 


PRODUCT DESIGNERS! Write for Bulletin 
Describing Uses of Pure Carbon SEAL RINGS 


Pure Carbon Co., Inc. 
1909 Nobrac Street 
St. Marys, Pennsylvania 








of that circuit is 3.5 microhenry (L = 3.5 & 10° H.) 
and the measured wavelength is 700 meters. 
300,000 
f = ——— = 428.6 ke. = 4.286 X 10° eps. 
700 
From equation (6), 
a0 X20" 
LC= ———— .o0 ae ©, 
whence - 
2.53.6 10° 
> —____—_——. = 3,94 x 10 * F. = 3.94 & 10° mfd. 
3.5 x 10*f 
A similar procedure will give the value of the induct- 
ance if that of the capacitance is known. 


WHAT TYPE CAPACITORS? 


XCEPT for very high frequencies, mica plate con 

densers of the low-capacitance, high-voltage, mica 
kind can be used. It is important that the two outside 
metal plates be of the same polarity. This is accom 
plished by providing one more plate of one polarity 
than in the group of plates of opposite polarity. Other- 
wise metal clamps or mountings may affect the capaci- 
tance. Only the best grade of mica should be used and 
the copper or aluminum plates should have ample cur- 
rent carrying capacity. Very small capacitances are used 
for high values of rf. Terminals should be large and 
water cooled, and the entire device convection cooled. 

In very large, high-power, high-frequency units the 
condenser may consist of two large and quite widely 
separated rigid metal plates mounted on copper tubing 
in open air in such a manner that the capacitance can 
be varied by moving one plate relative to the other. 

Work coils consisting of one or more turns of copper 
tubing have various shapes to follow the contours of the 
work pieces to be heated. About %5 to % in. clear- 
ances are allowed to produce as strong a magnetic field 
as practicable, since strength of the field varies inversely 
as the square of the distance. 

Both qualitative and quantitative information on the 
details of induction heating can best be obtained through 
tests on existing apparatus when possible patent prob- 
lems can also be foreseen. 

Among those hazards against which caution should 
be given is the fact that severe burns may result from 
placing one’s ringed finger where strong rf. currents 
may be induced in the ring. Similar heating effects 
may result with articles in one’s pockets. Touching a 
bare portion of an electric conducting material carrying 
rf. current may result in burns without electrical shock 
through capacitance effects. 

In a general way, electro-tube units begin where 
spark-gap units end. Thus the frequency range extends 
from about 200 ke. to 5 mc. and power outputs at least 
equal to the most powerful broadcasting’ systems are in 
use or being installed, notably for flowing tin. 

Fundamentally, electron tube units differ from spark 
gap units mainly in that the initial gharge is given the 
tank condenser through a three-electrode tube. Means 
are provided to keep the circuits oscillating at full wave 
strength. Usually, power transformer output current at 
about 10,000 volt is rectified into full wave dc. before 
passing to the three electrode tube. 
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STA-KON 


STRAIGHT PULL 
| DISCONNECT WAY OF WIRING 


The Sta-Kon Disconnect Way of Wiring marks a new develop- 
ment in the technique of connecting all small electrical wires 
No. 22 through No. 10. T &B straight pull Disconnects are engi- 
neered to provide infinite combinations and arrangements of 
unit and multiple assemblies that can be connected, discon- 
nected and reconnected at will. 

This straight pull method of disconnecting speeds mounting 
and demounting, and maintenance and repair of electrical 
equipment. Because these devices are designed to disconnect at 
a predetermined pull, they act as “mechanical circuit breakers”— 
disconnecting and breaking the circuit should the wiring be 
subjected to accidental external strain. T&B Disconnects are 
rounded and streamlined to the diameter of the cable to make 
insulating quick and easy. 
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SPRING GIVES CONSTANT CONTACT 
PRESSURE 


The entire T &B Disconnect system centers around 
two identical Sta-Kon (solderless) Tips which, when 
connected, are held firmly together by a strong 
Beryllium copper spring coupler. Under the con- 
stant pressure of the coupler, the tips are main- 
tained in direct, long-wiping contact with each 
other. 
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T&B Approved Disconnects are members of the 
familiar Sta-Kon family of Pressure (solderless) 
Connectors, and are easily installed with standard 
Sta-Kon Pressure tools, manual or power. 


*Pat. Pending. Sta-Kon Reg. U. S. Pat. Off. E.M.-6 


THE THOMAS & BETTS CO., INC. 
36 Butler Street 
Elizabeth (1), N. J. 


Kindly send Catalog 522 on Straight Pull Sta-Kon I 
nect Wiring Devices. 


All T&B products are distributed solely through the com- 
petent service organizations of the Electrical Wholesaler. 


Name 
IncoaPoRates 


: manufacturers of electrical fittings since 1899 
! ELIZABETH.1. Mew jensev 
7 in Coneda: Thomes 5 Betts Ltd. Montreal 


‘a? THE THOMAS =& BETTS CoO. ioe 





PATIL wthcad to POSTWAR 


TRANSFORMER NEEDS. 


The day the war ends will be rather 
late to commence lining up the 
sources of supply for the trans- 
formers and other equipment that 
you will need in the manufacture 
of your post-war product, if you 
want to have an even break with 
your competitors. 
Now is the time to get the details 
settled as to the type of transformer 
that your product will require and 
make tentative arrangements that 
will insure your anticipated re- 
a being promptly met. 
hy not send your specifications | 
for a quotation? b 


Send your specifications 
for a quotation 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. DETROIT 7; MICH. 


“The 
Dongan 
Line Since 
1909” 


TRANSFORMERS 








Tie 


ae 


Teac 


et 


106 WEST 4TH ST ELMIRA, N.Y 


RUNNING eG ls CENTRIFUGAL a Lene) x 


OILLESS BEARINGS 


Continued from p. 134 


can also be “sweated” out by placing the bearing 
warm surface, such as an electric light bulb. The drop- 
lets are immediately absorbed again when pressure 1s 
removed or when the heat is turned off. 

In commercial porous bearings, the oil content is be 
tween 10 and 40 per cent of the volume, depending on 
the make and grade. 

In operation a very small quantity of oil is brought 
to the surface in contact with the shaft by a combina 
tion of pressure from the load and heat generated by 
friction. When the shaft is stopped the bearing cools 
off and the oil is absorbed again in the pores from 
which it came. 

Iron can be used instead of bronze for porous bear 
ings; it has very similar characteristics and perform- 
ance, except that it requires somewhat more clearance 
for the running fit and is of course less resistant to 
corrosion. The diametral clearance of porous bronze 
bearings is about 0.0005 to 0.0010 per in. of shaft diam. 

the same or somewhat less than used in solid bronze 
bushings. The PV-factor is about 50000, with a maxi- 
mum load of about 5000 psi. for intermittent slow 
rotation practice. 


POWDERED METAL BEARINGS 


O\WDERED metal bearings are available in stock 
ee for shafts 4, to 3% in. diam., in various 
lengths as plain sleeves, as flanged bearings and as self- 
aligning bearings with a ball shaped outer surface. They 
are molded and finished to size. If machining by the 
user is necessary, care must be taken to avoid smear- 
ing, which closes up the pores. If the pores should have 
been clogged up by a worn tool, it is possible to reopen 
them by etching away about 0.0005 in. of the metal 
surface. 

The oil supply in porous metal bearings is often suf- 
ficient for the life of an appliance or machine element. 
In some cases they are used in connection with a reser- 
voir from which oil is slowly absorbed by capillary ac- 
tion. Storage in cartons or by accidental excessive 
heat may lead to loss of oil. It may be restored by 
keeping the bearings in a bath of oil (SAE 30) for one 
hour at the temperature of boiling water. 

Similar to porous metal as a bearing material is wood 
unpregnated with oil, According to one tradition this 
type of bearing was originated in early colonial days 
by a miller who—for want of scarce bearing metal— 
equipped his mill with hardwood bearings which he 
oiled regularly. After many a year of daily oiling the 
miller noticed that his bearings had become saturated 
with oil and stopped servicing them. It is claimed that 
these original impregnated wood bearings ran there- 
after for over two centuries without any further at- 
tention whatsoever. 

One type of wood bearing uses a dry hard wood 
impregnated with oil. Another relies on the natural 
gum and resin content of lignum vitae, an exceptionally 
hard and heavy species of wood. This latter has also 
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BONDED RUBBER 


Shear Type 





Lord Tube Form Mountings support 
1200 pounds of Olsen Dynamic Balancing Machine. 
Circle shows one mounting i:. position. 






Machine tilted backward HE photographs at left show how Lord Tube Form Mountings are 
to show two Lord Mountings installed. used by Tinius Olsen Testing Machine Company of Philadelphia, 
Pa.,to isolate from external vibration, their Types EO Dynamic Balanc- 
ing Machines. Since the machine is used solely to locate vibration in the 
rotating parts of other equipment, it is essential that it be isolated from 
any room or street vibrations, which might effect its delicate balance. 


The machine weighs approximately 1200 pounds, and due to the 
unequal distribution of load at the mounting points, Lord Mountings 
of different load ratings are used in order to secure equal deflection on 
= mountings, and thus provide the highest degree of vibration isolation 
efficiency. 


Lord Mountings were chosen for three major reasons: (1) Ease of 
installation. (2) Securing lateral stability, which is not possible with 
springs. (3) Economy, based on ease of installation and reduction of 
maintenance costs. 


Lord produces, in standard sizes, an infinite variety of bonded rubber 
shear type mountings for vibration control or isolation, ranging from 
mountings for heavy, massive equipment, to those used for very delicate, 
light-weight instruments. In addition, Lord produces thousands 

ee of special parts designed for particular conditions, to which standard 
Lord Mounting being slipped into place parts cannot be applied. While designed functionally to isolate vibration, 
. @ matter of mere seconds. Lord products have the additional characteristics of being compact, 

: light in weight, and easy to install. 


The problem of controlling vibration in all types of equipment is 
assuming greater importance every day. Provision for its control is 
now being included in post-war designs of many types of structures 
in motion. 


If you have a vibration problem call in a Lord Vibration Engineer or 
write for Lord literature on Vibration Control. It contains valuable 
engineering information as well as illustrations of all types of Lord 
Mountings. 
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LORD MANUFACTURING COMPANY 


ERIE, PENNSYLVANIA 





Originators of Shear Type Bonded Rubber 


BACK THE ATTACK—BUY EXTRA WAR BONDS 


LIGHT WEIGHT 
TORQUE WRENCH 
FOR 
SiCh ie BS) a oe 


Patent 
Pending 


Accurate to 
inch—ounces! 


This new lightweight torque tool gives accurate 
readings of the low torque required in delicate radio, 
ignition and fuel line assembly ... in work with 
plastics and light metals where proper tension must 
be obtained but where too much pressure may 
damage the part. 

An addition to the Apco Mossberg line of torque 
tools, it weighs as little as 6 ounces and fits any 
standard socket. Aluminum handle and sturdy 
brass scale with easily read figures. In four sizes: 
0-100 inch ounces, 0-30, 0-50 or 0-100 inch pounds. 
Order yours today. 


APCO MOSSBERG COMPANY 
Smee, 


OTHER APCO MOSSBERG TORQUE TOOLS IN HIGHER RANGES 
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INSTRUMENT RESISTORS CO. 


27 AMITY STREET LITTLE FALLS, N 


excellent corrosion and moisture resisting qualities. 
which make it suitable for nautical propeller shaft bear- 
ings as well as for food machinery. A manufacturer 
quotes the allowable working pressure for lignum vitae 
bearings as 2000 psi.; permissible highest running tem- 
perature is 150 deg. F. Wood bearings are always 
made to order in any required shape and size. 

Chemists have of course tried to replace wood by 
synthetic materials. Plastic-impregnated, laminated 
fibres are one type. Where the bearing is immersed in 
liquid, rubber has been used instead of lignum vitae. 

Carbon, particularly graphite, may be considered as 
a solid, dry lubricating material; this is shown for 
instance by the excellent running qualities of carbon 
brushes on commutators, Graphite provides a film 
which requires no attention at all, cannot leak out to 
form spots on textiles or other clean products, and re- 
sists heat. In and around ovens, graphited bearings 
are often the only possible bearing solution. 

Graphite may be inlaid into the bronze bearing sur- 
face either in grooves or in separate round holes ; some- 
what less than half the total area is formed by the 
graphited recesses. The groove type is recommended 
for continuous service at PV-factors up to 30,000 with 
surface speeds up to 400 ft. per min. (dry) and at pres- 
sures less than 1000 psi. For infrequent or intermit- 
tent operation the PV-factor may be up to 60000 with 
loads up to 4000 psi. For these high loads graphite in 
holes is preferable to graphites in grooves. The grooved 
type is somewhat less expensive. Another type of 
graphite lubricated bearing uses a powdered mixture of 
graphite and bronze, pressed to shape by powder 
metallurgical methods. 

In some instances graphite lubricated dry bearings 
are used because they can carry current from the shaft 
to the housing, which is of course not possible where 
an oil film is present to act as an insulator. 

Graphited bearings are not generally available from 
stock, however, some bearing manufacturers are pre- 
pared to groove and graphite any stock bronze bearing 
from % in. diam. up to 4 in. 

A type of bearing which is used in great quantities 
in certain automobile components consists of cotton 
fabric impregnated with a special waxy substance. 
The material is enclosed in a steel shell. Side thrust in 
both directions can be taken either by using spherica! 
bearings or by providing the shaft with rounded grooves 
and pressing the bearing to shape around the shaft. 
These bearings are used for instance in spring shackles, 
where their ability to operate in mud and dirt without 
special seals and without any attention is of great ad- 
vantage. Accuracy of location is good, permissible 
pressures may go up to 1500 psi., but friction is fairly 
high; therefore this type bearing is recommended only 
for oscillating or intermittent operation where low fric- 
tion is less important than freedom from servicing. 

All the bearings which have been mentioned and de- 
scribed above can-be used for oscillating as well as for 
rotating shafts. Operating levers, instrument pointers, 
swinging shackles and arms all require some sort of 
bearing but where complete rotation is not necessary, 
as in swinging links, shackles, levers, those bearings 
which work by stretching material between shaft and 
housing may be more suitable. 

These usually consist of a rubber sleeve. One might 
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How to solve arcing problems 
in wartime electrical equipment 


These Army-Navy connector inserts 


were molded from Resimene 803A. 


In the design of World War II electrical 
equipment, space-saving is always an impor- 
tant consideration and, accordingly, electrical 
insulation spacing is often held to a minimum. 
As a result, arcing under severe humidity 
conditions is more likely to occur. 


Phenolic plastics, which have successfully 
met all other requirements for so many years, 
have relatively low arc resistance. In fact, 
none of the commonly used insulations which 
could be fabricated into finished parts with 
speed and economy were satisfactory. 
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Fortunately, here is a solution to that 
problem: Resimene 803A, a cellulose-filled 
melamine-formaldehyde compound with the 
high arc resistance of a melamine and the 
moldability of a general purpose phenolic. 


Resimene 803A was developed specifically 
for AN connector inserts formerly molded 
from a general purpose phenolic. In tests of 
its arc resistance with ASTM D495-42 elec- 


trode spacing at a current density of about 
ten milliamperes, it showed no breakdown 
after 2,000 flashes of one-quarter second 
duration ... while the phenolic formerly used 
breaks down under two or three arc flashes. 


Resimene easy to mold 


Most remarkable feature of Resimene 803A, 
however, is the fact that this very substantial 
increase in arc resistance has been achieved 
with practically no sacrifice of moldability. 


Mold shrinkage and after shrinkage are 
exceptionally low for a melamine material, 
and, as you would expect, water absorption 
is low and abrasion resistance high. 


Like all melamine materials, Resimene 
803A is allocated by WPB and is available 
only for direct military applications. Sam- 
ples and trial orders up to one hundred 
pounds, however, can be supplied without spe- 
cific allocation. 

Write: Monsanto CHEMICAL COMPANY, 
Plastics Division, Springfield 2, Mass. 


The broad and versatile family of Monsanto Plastics includes: Lustron 
polystyrenes @ Monsanto vinyl acetals ¢ Nitron cellulose nitrates 
Fibestos cellulose acetates ® Resinox phenolic compounds e Resimene 
mélamine compounds. Forms in which they are supplied include: Sheets 
Rods ¢ Tubes ¢ Molding Compounds e Castings © Industrial Resins 
Coating Compounds e Vuepak Rigid, Transparent Packaging Materials. 


MONSANTO 
PLASTICS 


SERVING INDUSTRY... WHICH SERVES MANKIND 





CAIMCE 


Running Time Meters 


Function: 
Designed for use on alter- 
nating current circuits to 
automatically and cumulatively register the 
total operating time or idle time on any 
circuit, machine or system to which they are 
connected. . 

Uses: 
To record operating time of vacuum tubes 
so replacements can be made prior to failure 
occurring. To indicate total number of hours 
of pump or machining operation. For testing 
work in laboratories. 


Type RT4 


Send for Bulletin 3500 


1& R.W.CRAMER COMPANY 


CONNECTICUT 


CENTERBROOK 





made in any material, 
any quantity, simple and 
intricate shapes to suit 
your specifications; 
or ask for sugges- 
tions on any design 
or manufacturing 


problems concerning your 
products where parts like 
these may offer a solution. 


M. D. HUBBARD 
SPRING COMPANY 


506 CENTRAL AVE. 
PONTIAC ° MICH. 
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SPRINGS + STAMPINGS ¢« WIRE 
FORMS « WASHERS « COTTERS 
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expect that, since rubber is elastic, location of the shaft 
would not be very accurate, but this is not so; the rub- 
ber is flexible in rotation but quite stiff against lateral 
and lengthwise displacement. These bearings have no 
friction ; instead, an elastic force acts to bring the shaft 
back to its neutral position. Load capacities are around 
1000 psi. Permissible angle of rotation depends mostly 
on the thickness of rubber. Values around 30 degrees 
are quite normal. The bearings are available in vari- 
ous forms and sizes; They are often specially valuable 
for the electrical and noise insulation which they can 
provide. Lubrication, sealing, leaking and cleaning are of 
course eliminated by the use of such bearings. 
Bearings which use steel strips instead of rubber 
to permit limited rotation without crosswise or length- 
wise displacement of the shaft are found in instruments. 


Among those organizations active in the field of oilless bear- 
ings and including those cooperating in the supplying of data 
upon which this article was, in part, based are: Bound Brook 
Oilless Bearing, Brandywine Fibre Products, Bunting Brass & 
sronze, Chrysler, Continental Diamond Fibre, Fafnir Bearing, 
Formica Insulation, Gatke, Harris Products, Inland Mfg., John- 
son Bronze, Keystone Carbon, Lignum-Vitae Products, Man- 
hattan Rubber Mfg. Div., Raybestos Manhattan, Moraine Prod- 
ucts Div., General Motors, Morganite Brush, National Vulcanized 
Fibre, Neveroil Bearing, Norma-Hoffmann Bearings, O & S 
Bearing, Randall Graphite Products, Richardson, SKF Indus- 
tries, Split Ball Bearing, Stephens-Adamson Mfg., U. S. Graph- 
ite, Wilmington Fibre Specialty companies. 


PORTABLE ELECTRON MICROSCOPE 


will be available generally for 
wide-spread use by doctors 


ERE is a new “suitcase” 
model of an _ electron 


microscope recently demon- 
strated, as part of a discus- 
sion of electron microscopy, 
before the Radio Club of 
America. This General Elec- 
tric unit is not a production 
model and serves for demon- 
stration purposes only. It 
is ten times more powerful 
than the best light micro- 
scope and operates on 110 
volt ac. power. 

Thus, there comes closer 
and closer that day when a 
small, compact and easily 
operated electron microscope 


and research men. The mi- 
croscope proper weighs 78 
Ib. and can be reduced still 
further when certain light 
weight alloys are used to re- 
place steel and other heavy 
metals used in the instrument. 
Left to right in the illustra- 
tion are: Dr. C. H. Bach- 
man, of General Electric’s 
electronics laboratory ; Frank 
King, a director of the Radio 
Club of America; Igor Ben- 
sen, General Electric devel- 
opment engineer, and F. A. 
Klingenschmitt, president. 
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It’s A TYPICAL EXAMPLE of results 
from Vitrotex. When this generator— 
which was connected to a water wheel 
of larger capacity — began to overheat, 
it was rewound with Vitrotex. Result: 
capacity was increased from 75 KW to 
85-90 KW. 

Vitrotex pure spun-glass insulation 
is fire-resistant . . . moisture-proof ... 
highly resistant to corrosion. Anaconda 
Vitrotex Magnet Wires retain sufficient- 
ly high dielectric strength to operate 
satisfactorily at temperatures consider- 


ably above the destruction point of cot- 
ton, silk, paper and similar insulation. 


Excellent space factors, too 


And with all their exceptional thermal 
and dielectric properties—Vitrotex 
Magnet Wires possess excellent space 
factors. The design advantages are ob- 
vious. 

Especially at high operating temper- 
atures, use of Vitrotex wire permits re- 
duction in size of the device in which 
the wire is used, without danger of fail- 


Ce / ; fy cagn il nvcreand 0 orl 
ANACONDA WIRE & CABLE COMPANY 


GENERAL OFFICES: 25 Broadway, New York 4 
CHICAGO OFFICE: 20 North Wacker Drive 6 * 
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ure due to heat. In the same size, Vitro- 
tex can replace other insulations and 
thereby increase output. 

The Vitrotex covering is bonded to 
the wire (either bare or enameled) re- 
sulting in a smooth surface resistant to 
abrasion. The covering is extremely 
flexible and compares favorably with 
steel in tensile strength. 

Vitrotex Magnet Wires are one of 
the many fine engineered products of 
Anaconda. Any cf our sales offices will 
be glad to supply additional data. “™ 
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Subsidiary of Anaconda Copper Mining Company 
Sales Offices in Principal Cities 
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|) MOTORS 


Small 


~ FRACTIONAL 
HORSEPOWER 


SHADED POLE 
AC—DC 


DC—1/500 HP to 1/8 HP 


TELEGRAPH Instruments 


SIGNAL Wireless and Telegraph 

Instruments are playing an impor- 
tant part in the war effort. Constructed according to 
exacting specifications, they are used in many branches 
of the service and are recognized for their high quality 
and dependability. 


#112-S Sounder 


SW-37 Relay 


SIGNAL ELECTRIC MFG. CO. 


MENOMINEE, MICH. 


Offices in All Principal Cities 
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HEAVY DUTY DESIGN 


(Continued from p. 93) 

natural expression of an industrial society. Above all it 
tries to be honest in that expression. For example: is 
there not something absurd and hypocritical in mount 
ing an electric light bulb in a plastic candlestick, when 
a better source of light, a flourescent tube is available? 
The art of camouflage is often the only art applied in 
our homes. 

Modern design reflects our acceptance of aero- 
dynamics, hygiene, engineering and scientific logic. It 
is more than just a superficial “style.” One does not 
talk about the style of the latest combat plane; the 
design is an inevitable development of aerodynamic 
principles, and we accept rightness of aerodynamic 
forms. Jet propulsion in aircraft will create forms 
which may strike us as a bit queer until we under- 
stand the reasons for them. The helicopter, a dis- 
tinct departure from the conventional plane looks like 
an aerodynamic monstrosity, looks ugly, when judged 
from the standpoint of longitudinal airflow; it will be 
interesting to observe just how the forms of the heli- 
copter will evolve around the principle of vertical as- 
cent and descent, hovering and forward and backward 
flight as selectively attained. 

Just as the motor car has borrowed from the horse 
and buggy, so the helicopter is borrowing from the 
conventional plane. It may be some time before it 
establishes its own identity, based on its own flight 
principles. We must accept the fact that functionalism 
is the framework for modern design in all products, 
from houses down through the smallest gadget, from 
factories down to the smallest tool. 

My contention is that modern design is not an aes- 
thetic theory born in ivory-tower isolation, which is 
trying to change the natural evolution of design by 
browbeating or snob appeal. It is not like the corset 
era and the hour-glass figure; although corsets are a 
bit out of my line I say they failed because they were 
bad physiology. 


SOMETHING IS BEING ADDED 


HIS WAR is definitely influencing design. The 

uncompromising functionalism of war machines, 
guns, tanks (whose new curved surfaces deflect pro- 
jectiles) landing barges, small arms, mortars, rocket 
guns, etc., all of them brought much closer to their 
essential efficiency as tools, will do a great deal to dis- 
courage “styling” of a superfluous kind in various post- 
war products. 

There is a new hard beauty to be found in these 
machines, and this should be preserved. Industrial 
architecture has also been given an impetus by the war: 
any one who has experienced the spectacle of the Wil- 
low Run Bomber plant will agree that here is American 
design at its best, design we can all understand. It 
makes sense. 

The tools and industrial equipment which are used 
today in war work show the influence of this direct 
approach. Many are unrefined and rough but that is 
because they were made in a great hurry to do the 
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uperior facilities are devoted exclusively to the production 

of small metal tubing. Long before the war we set our maxi- 

mum size at %° OD because experience has shown that only by so doing could we 
maintain high quality in the smaller diameters. As a result, we have a mill, operating 
at top speed, equipped to produce in a routine manner what formerly was known as 
‘“‘specialty’’ tubing. So, if you need cold drawn at in any metal, and the OD does 


not exceed % ’’— then the inherent benefits of our specialization are yours for the using. 
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FOR EVERY SMALL TUBING APPLICATION FROM 56" OD DOWN 


SUPERIOR ap Seamless in various analyses. WELDRAWN <i Welded and drawn Stainless, ‘*Monel”’ and ‘*Incone!”’ 


SEAMLESS and Patented LOCKSEAM Cathode Sleeves 
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TOTALIZES 
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OR an exact record of machine hours the Industrial Time 
Totalizer provides distinct advantages over written or 
personal checks. This visible Totalizer will give a record up to 
10,000 hours. On equipment of pre-determined life expectancy 
the Totalizer, by showing the hours in use, visibly signals when 
replacement ought to be made. Whether your product is now made 
for the war effort or to compete in postwar markets the application 
of Industrial Time Totalizers is worth your immediate attention. 
SOME TYPICAL APPLICATIONS 
Conveyors Oil Burners Welding Machines 
Diesel Generators Punch Presses Vacuum Tube Devices 


Drill Presses Refrigerators and many other types 
Molding Machines Radio Transmitters of machines 


INDUSTRIAL TIMER CORPORATION 


110 EDISON PLACE 





FOLDING DOUBLE CUPPED 
* WASHER LUGS x 


A SIZE and TYPE for every need! 


», * WRITE FOR BULLETIN 8-D * 
(KRUEGER & HJUDEPOHL 
METHIRD AND VINE STS. * CINCINNATI, OHIO 
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job. They are akin to inventor’s models which usually 
are clumsy and complex. Refinement comes throug! 
simplification, and that takes time. But to refine them 
does not necessarily mean that they lose that rugged 
and honest character as tools; they should never be- 
come confused with boudoir pieces. 


ALUMINUM HAS POSS‘BILITIES 


NOTHER influence in design which can be pre- 
A dicted with certainty lies in the abundance of 
aluminum which the war will have made available. The 
use of this material permits light weight and provides ex- 


| cellent finishes. Some of these, particularly the oxidized 


ones, were in use before the war and placed a variety 
of colors at the disposal of the designer. One can look 
for a new finish on cast iron which can be applied witl 
a gun and fused with the metal in a manner not unlike 
vitreous enamels, without the baking process. The 
ideal finish of this type would be one which could be 
applied with a spray gun, and flash heated with a 
torch and fused on the spot. 

With aluminum competing with cast iron perhaps 
alloys of magnesium can replace a number of items 
now made of aluminum. And the softer metals can 
of course be replaced to advantage by plastics. Glass 
also has been improved and approaches the ideal of a 
“transparent metal.” However, in my opinion new 
materials should not be issued until perfected beyond 
a doubt; novelty appeal alone is not a valid reason for 
compromising with the established quality of basic 
materials such as steel, wood and glass. With regard 
to synthetic materials they may be available to the 
engineer and designer not so much as substitute stock 
items for metals, etc., but rather on prescription, com- 
pounded to specification. In this way they are de- 
signed for the job. We do not want this brave new 
world of ours to wilt on a good hot day because we 
have been sold the very latest novelty in plastic houses. 

Design will certainly be influenced by the new fab- 
ricating techniques developed or improved by the war. 
The working of sheet metal has grown out of the “tin 
knocker” stage. Flame cutting to accurate limits, low 
cost fabrication on low volume work, flexibility of de- 
sign without expensive special tools and dies, will be 
made possible by skills perfected during the war. War 
experience in the use of small portable tools of all types, 
the use of recently devised fasteners, hundreds of in- 
genious gadgets and procedures, will be added to the 
common pool of production and design knowledge. 

I have faith in the postwar world. We are not 
up a blind alley ; we do not have to retrace our steps 
to get out and going again. Although the war is 
not yet won, nor the peace confirmed, there is no room 
for doubting its final outcome. Those among us who 
are gifted with “hind sight” and would like to return 
to the “good old days,” are in a minority. I believe 
we respond to an appeal to reason; and in spite of much 
moaning and griping that our integrity has been under- 
mined by paternalism in government, our initiative 
blunted by regulations, we are essentially self-reliant. 
In view of the accomplishments of industry in wartime. 
and the tremendous fund of “know how” which will be 
available for peacetime application even the most 
extravagant promises can come close to realization. 


ELECTRICAL MANUFACTURING 





lela 


DRE ER as 
MEET ALL REQUIREMENTS 


Insulating Varnishes 


CHINALAK Varnishes 
SYNTHITE Varnishes 
Finishing Varnishes 
ELECTRIC LACQUER 
Melting Compounds 
Filing Compounds 
Sticking Compounds 
Oilproof Enamels 
DOLCOTE Cable Paints 


DOLPH’S research facilities are avail- 
able for the solution of your insulating 
varnish problem—please feel free to call. 
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Both the large 5,000 kva oil cooled transformer 
and the small audio transformer weighing only a 
half ounce are protected with DOLPH’S Insulating 
Varnishes. As the designs and functions are radically 
different, they naturally require a varnish which will 
most adequately serve their individual requirements. 


Whether you rebuild or manufacture electrical 
units, you will find a wide selection of insulating 
varnishes in the DOLPH line to meet your exacting 
requirements. 


Why not call upon us and let us help you select 
the right grade of insulating varnish which will give 
your electrical units the proper protection? 


JOHN C. DOLPH COMPANY 
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RE conversion MAY BE HERE 


TOMORROW FOR YOU 


For some manufacturers it 
is here today with easing of 
certain WPB restrictions to 
permit limited amounts of 
civilian goods production. 
Your plant may be next. 

To assist industrial engi- 
neers charged with planning 
post-war production lines in- 
volving use of heated com- 
pounds, waxes, resins, pitch 


Power agitated 
mixing tank 


| reactive resinol 
| strength, resistance to corrosion and immunity to brine, 
| oil, ordinary solvents and most acids and weak alkalies. 


| what is known as a sandwich plate. 


and similar materials, Sta- 
Warm offers specialized en- 
gineering service. 

If you anticipate problems 


Wax Pot with vari- 
able heat control 


Heated pouring 


Pressure 
Spray Tank 


Complete 


in heating, melt- 
ing, storing, 
conveying or 
dispensing such 
materials, why 
not let Sta-Warm help you 
sidestep tomorrow’s head- 
aches before they begin? 

For years Sta- Warm has been 
helping manufacturers of vari- 
ous electrical products avoid 
compound melting problems 
with proper choice of elec- 
trically heated tanks, pots, 
kettles, hose and valves and 
accessories. 


Soft metal 
Dispenser 


There’s no obligation in 
outlining your problem in a 
letter. Or, inquire for new 
Bulletin No. 036 which de- 
scribes, various standard 
Sta-Warm electrically heated 
tanks for dipping, pouring, 
spraying or storing com- 
pounds. 


STA-WARM 
ELECTRIC CO. 


565 N. Chestnut St. 
Ravenna, Ohio 


Equipment for 
Heating, Pouring, Conveying Compounds 





WARTIME NAME PLATES 


(Continued from p.120) 


varnish possesses high dielectric 


These laminated plastics are light in weight, have high 
structural strength, low thermal conductivity and mod- 
erate heat resistance. 

Laminated plastics for name plates and dials may be 


| marked by printing or engraving. The printing is ap- 


plied directly to the surface of the stock or it may be 


| imprinted upon the top surface sheets before laminating, 
| in which case it becomes an integral part of the lami- 
nated sheet. 


Engraved plates are formed by combining layers of 
contrasting colors at the time of lamination, forming 
The outer plate 


| is then cut through to a sufficient depth to expose the 
| plate of the other color thus-producing a neat, legible 


and permanent marking. While any desired combina- 
tion of colors may be made, the most common consists 
of sandwiching a layer of white urea between outer 
sheets which have been treated with black phenolic 
varnish, 

If the edges of such a plate are then beveled at an 
angle of 45 degrees, the result has the effect of an even 
white frame around the marking. 


SELF-LUMINOUS TYPES 


HERE are two methods by which the laminated 

plates may be rendered self-illuminated so that they 
may be read in the dark without the escape of extrane- 
ous light which, in such applications as airplanes and 
other war products, would prove most objectionable. 
These methods are known as phosphorescent and flu. 
orescent. The former, which is used where a slight 
constant glow is not objectionable, is employed in the 
marking of such instruments as clocks, compasses, and 
a variety of dials which should be visible at all times 
of darkness since the luminous paint or ink by which 
the markings are made continues to glow for a long 
time after exposure to a source of light, or daylight, 
has been discontinued. 

Although phosphorescent markings are effective in a 
number of applications, the fluorescent markings are 
better suited to use in control cabins, and for other 
war purposes, as they glow only when exposed to ultra 
violet light the source of which is in itself invisible and 
does not light up adjacent surroundings. Fluorescent 


| compounds in the form of letters, dials and other in- 


formation are machine printed onto sheets of paper 


| before they are laminated so that sharp reproductions 
| and details are obtainable. The paper thus marked is 
| incorporated into the material below several layers of 


translucent sheets. 
Since, by thus handling the paper, this brings the mark- 


| ings beneath the surface of outer layers, they cannot be 


wiped off, and when they are illuminated, by use of an 
argon lamp, only those characters which have been 
treated can be seen and the cockpit is left in darkness. 
The surface of the plate or dial so treated is given an 
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IN DEVELOPING A NEW PRODUCT 


Requiring a Special Application Fractional Horsepower Motor 


e Close cooperation between product manufacturer 
and motor builder, right from the start, results in such 
important advantages as these: 


1. Correlation of product and motor design to 
provide a thoroughly integrated unit .. . essential 
THOROUGH ENGINEER- for top performance. 


ING is the basic factor 


vide tieeaniad ae 2.Frequently product design suggestions can be 


eration of this Feathering made that will not only reduce product weight but 
Pump motor and many will improve compactness and appearance. 


other special application 


cintnen web eee Coheed Our thirty years’ experience covering all types of fractional 


for all types of equipment. horsepower motors is available to your engineering department. 


THE BLACK & DECKER ELECTRIC CO. + KENT, OHIO 


& 4 SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER MOTORS 
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eggshell, non-glossy finish so that reflections of any 
other light that may be present will not produce glare 


or reflections. 
\) 0 Ce 7 J The critical materials may be partially conserved 


by the use of hot rolled steel especially designed for 
roa Ne 0 I ad S s the reception of porcelain enamel. The basic porcelain 
material is an enamel glass, a compound of quartz and 
ieldspar together with proper fluxes. This is mixed 
with water, clay, color oxide and tin oxide, the latter 
acting as an opacifier agent. 
The plates having been properly prepared, a ground 


A 


When a machine constructor chooses a 
grade of brush for a given motor or gen- 
erator, he wants to know that the mate- 
rial is uniform and can be uniformly 
reproduced over a period of years. 


In service also, operating and mainte- 
nance men want brushes that give iden- 
tical results when replacements are re- 
quired. ® 

Through the years, Morganite brushes 
have remained uniform within close limits. 
Because constructors and operators know 
they can depend on Morganite brushes, 
you will find them on many heavy duty 
machines. 


When a brush problem arises, com- 
municate with Morganite and obtain an 
honest helpful answer. 


MORGANITE BRUSH COMPANY, Inc. 


island City 1, New York 
hong So od RANSPARENT and translucent dials have their ad- 


vantages too. A—A three-dimensional effect is here 
gained by having characters printed on both the back 
and the front of the transparent plastic dial. Since those 
on the back are made slightly larger than those on the 
front an impression of an apparent depth is produced. 
B—Translucent plastics are laminated with surface sheets 
which have ben printed as required before processing. 
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After selecting Unichrome Alkaline Cop- 
per to meet today’s war needs, users of this 
process found they had an “ace in the 
hole” for post-war requirements. Speed .. . 
efficiency . . . smoother deposits . . . safe 
operation . . . all these advantages, proved 
in many large installations will pay imme- 
diate dividends when it’s time to switch to 
decorative applications. 


Here in a nutshell is the combination of 
characteristics that makes Unichrome Alka- 
line Copper the process for plants that use 
copper plating and want the best: 


LUSTROUS DEPOSITS 


Copper can be depos- 
ited quickly and easily 
to required dimensions. 


The extreme smoothness of the deposit 
provides an excellent base for bright nick- 
el without polishing or buffing. When the 
base metal does not have the required de- 
gree of polish—and buffing is needed— 
the plate buffs easily and with minimum 
pressure. 


2D Mea ce eae) 


Installations are being op- 

erated at speeds which 

give .001” of copper plate 

in less than 20 minutes— 

yielding greatly increased 

production per unit of equipment. Deposit 
is “‘active’—free from scum—and requires 
no treatment for subsequent plating. A 
standard cleaning cycle is employed. 


Teme T ASG rea hia d 


The process can be used 
with all types of equip- 
ment including still tanks, - 
automatic and semi-auto- 
matic conveyors and bar- 
rels. The solution is non-toxic, and does 
not attack clothing or equipment. It con- 
tains no cyanide, gives off no objectionable 
or injurious fumes and requires no ventila- 


' tion. Brighteners, wetting agents or special 


addition agents are not needed. 


The bath is stable, has a wide operating 


OTHER U. C. PRODUCTS AND PROCESSES TO SERVE YOU 


CHROMIUM PLATING for wear-resisting, oil- 


retaining and other types of finishes. 


ANOZINC for anodic treatment of zinc giving 
greatly increased corrosion-resistance and an 


attractive black or yellow finish. 


*:UNICHROME ALKALINE ZINC for smooth, lustrous 
zinc plating in a non-cyanide bath. 


SYUNICHROME ALKALINE STRIP BATH for speedy 
removal of copper, chromium, zinc, etc., from 
steel and cast iron without etching the base. 
Trade Mark Reg. U. 8. Pat. Off. 
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YrUNICHROME RACK COATINGS specially formu- 


lated to stand up under the most severe oper- 
ating cycles. 


yr UNICHROME STOP- OFF LACQUERS AND COMPOUNDS 


specially formulated to meet specific plating 
problems. 


SrUNICHROME CLEAR LACQUERS specially formu- 


lated to meet specific finishing requirements. 


YrUCILON —a_ corrosion-resistant material for 
protecting surfaces against acids, alkalies, 
water, gasoline and various corrosive chemicals. 


range and uses moderate temperatures— 
100° to 140°F. 


IMPORTANT SAVINGS 


Moderate temperature 

means important savings 

in heating requirements 

and heat losses. Throwing 

power is excellent—anode 

and cathode efficiencies are 100%. Replen- 
ishment cost is low because solution is 
free-rinsing and does not deteriorate or 
build up with carbonate. Bath is much 
less severe on rack coatings and stop-off 
materials than highly alkaline, high tem- 
perature solutions. 


Here is a leaflet that 
tells you all the unique 
advantages of this proc- 
ess. Write for it now 
—giving a brief outline 
of your requirements. 
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COMPACT SHOCK-PROOF 
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WRITE FOR NEW DESCRIPTIVE CATALOG 


Rither Be 


Princeton, Indiana 
“*TwME POSITIVE ACTION RELAY 


This instrument was originally developed for 
our own use in testing the Relays which we 
manufacture. We are now making it available 
to other manufacturers who are likewise desir- 
ous of making their products immune to the 
effects of vibration. 


gO) OF A SERIES. 


NEW, SIMPLE 


POWER FORK > 
for VIBRATION 


Features: Simple harmonic motion with variable 
* amplitude. © Variable frequency from 
20 to 70 C.P.S. © Vibration testing can be made in any 
direction through 360°. © Capacity up to 5 Ibs. © Vi- 
bration acceleration is provided to 30 G. plus. © Only 75 
watts are required for maximum test conditions. © Can 
be mounted on any bench without transmitting extraneous 
vibration. ® Variable frequency direction provided. ® No 
moving cranks, gears, or tn in the wanation system. 


18 37th STREET © LONG ISLAND CITY 1, N. Y. 


or grip coat of the enamel is applied in a wet condition 
by spraying with a specially constructed spray gun and 
the coated plate is then fired until the poreclain is fused 
into the steel. After this, additional or cover coats are 
added as may be required. For very fine work, the 
enamel may be applied by sifting through a fine mesh 
screen, only one cover coat being used and for this type 
of application the plates must be flat. With the wet 
process the plates may have flat, rounded or convex 


-surfaces as desired. 


Enameled plates are again fired after printing which 
is done with special heat and acid-resisting inks and as 
the ink is fired into the metal, it cannot rub off or dis- 
color. Beside letters, figures, and lines, halftones may 
be imprinted. The use of colors also adds to the ef- 
fectiveness of the imprinting. On a white background, 
black or blue markings stand out with exceptional 
clearness and visibility. 

A marked advantage of the use of this type of plates 
and dials is that they are completely heat-resisting thus 
suiting them to use on oven controls and other purposes, 
such as thermometer dials and heat indicators, or any 
applications where high temperatures may be encoun- 
tered. Their ability to resist the action of most acids 
and alkalies renders them of value in the chemical in- 
dustry. For the duration of the war, the size of por- 
celain-enameled steel plates is limited to a surface of 
36 sq. in. or under. 


DECALCOMANIAS ARE FLEXIBLE 


RANSFERS, commonly known as “decals”, have 

retained their popularity as markers since they do 
not require the use of critical materials. Their use will 
doubtless continue to increase on account of the other 
advantageous features which they possess. 

A decal consists of a printing or coating of thin oil 
paint and lacquer which is so compounded as to be 
suited to application to any smooth or even surface of 
the product to be identified. The transfer is effected 
by first immersing the decal in water for a few seconds 
after which it is allowed to absorb more moisture for 
about a minute by being placed face up on a damp 
blotter after which it may be loosened. It is then placed 
in the position which it is to occupy. After pressing 
down firmly. with a blotter or soft cloth and allowing 
to dry, it then becomes an integral part of the product 
to which it is attached and may be cleaned with a damp 
cloth without danger of coming off. 

The layer of paint or lacquer of which the decal is 
composed is mounted on a paper backing which serves 
for carrying the decal until it is used. After the decal 
has been removed and applied this paper is lifted 
for discard as it is of no further use. 

A heavy type of decal is also made for application to 
equipment where it is to be subjected to considerable 
wear and abuse. This type of decal is printed in re- 
verse, instead of face up as is the case in the slide-off 
type, and the adhesive is on the backing of the design. 
The color film is sandwiched between heavy coats of 
clear paint and lacquer. Such decals must be simple 
in shape as they are die cut and intricate patterns are 
hard to produce or apply and, for this reason, are not 
recommended for use for ordinary service. 

An advantage of decals is that they are produced in 
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1 SAVES COST OF METAL DIES 


Compound curvatures and fairly sharp bends without 


any inside radius are produced in PANELYTE #906 


phenolic, laminated phenolic or hardwood. 


2 SIMPLIFIES AND SPEEDS 
PROCESSING PANELYTE 

#906 can be stamped, bent or drawn in process similar 

to—but much simpler than metal stamping. No need for 

hot molds. Material is merely heated to temperatures 

higher than those used in manufacture, molded, and 

left for very short period in mold for partial cooling. 


3 ELIMINATES NEED FOR HEAVY 
EQUIPMENT OR HIGH PRESSURES 
The fast and economical forming of PANELYTE #906 


is accomplished with small air cylinders — and, in some 
, cases, hand presses can be efficiently used. 












* 


parts by inexpensive forming dies of Kirksite, cast 





If you manufacture or use laminated 
phenolic parts of complex design, Grade 
906 PANELYTE may save you time — 
and money. This fully cured thermo- 
setting sheet plastic opens entirely new 
fields in plastic fabrication. Write for 
Engineering Bulletins on Grade 906... 
and samples. 





Seles Offices: Atlanta, Boston, Chicago, Cincinnati, Cleveland, Dallas, 
Denver, Detroit, Kansas City, los Angeles, Montreal, New Orleans, 
St. Louis, St. Paul, San Francisco, Seattle, Syracuse, Toronto, Trenton, Vancouver 


MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 
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THis UNIVERSAL 
2-PIECE INSULATOR 


For theimportant service in which 
these Acme Power Supply trans- 
formers ore used, a breakdown 
of an insulator would be intoler- 
able. The Universal “dry process” 
insulator illustrated, has helped 
to maintain Acme's high stond- 
ards of performance. Genuine 
electrical porcelain is unaffected 
by, fumes, a-ids, arcing, heat or 
cold, and will not corrode. car 
bonize or oxidize 


1S TEAMED-UP WITH 
ACME ELECTRIC PERFORMANCE 


Universal “dry process” porcelain parts are engineered to 
meet exacting electrical and mechanical specifications. 


tHE UNIVERSAL ciay probucts co. 


1540 EAST FIRST ST. © * « SANDUSKY, OHIO 


MANY MILLIONS of 


McGILL BEARINGS 
Keep Fighting Equipment 
Functioning 


And in the industrial field, more and more machine 
designers, engineers and mechanics are making com- 
parisons and noting the “plus” built into each McGILL 
Bearing. This is particularly true as regards the very 
different McGILL “Solidend” MULTIROL Bearing. Bulle- 
tin SM-42 describes its extraordinary features in detail. 
Send for this bulletin. 


BEARING DIVISION — 1050 N. Lafayette St. 


MSGIL 


MANUFACTURING CO., INC 
VALPARAISO, INDIANA 





any shape and color and are attachable to products of 
metals, glass or wood, as well as applicable to any flat 
or curved surface. 


UCH of what has just been said regarding plates 

may also be applied to dials for instruments and 
indicators. In addition, it is entirely practical to use 
heavy white cardboard printed with the selected scales. 
While this is not recommended for unprotected name 
plates, practically all instruments are shielded by a 
glass covering, which permits easy reading of the mark- 
ings and at the same time allows cleaning. 

Printing of the characters with luminous or fluores- 
cent paint is desirable for such instruments as may be 
used at night or in dark situations, where an illuminat- 
ing source of light would be objectionable. 

Dial plates of porcelain-enameled steel are well suited 
for general use on account of the strong contrast that is 
obtained between the face and the characters, especially 
when the face is pure white and the characters are in 
black or deep blue, as previously referred to. The 
porcelain-enameled steel is particularly suited for use 
on thermometers connected to ovens, furnaces, or other 
equipment where the temperatures to which they will 
be exposed would cause injury to other types of less 
durable markings. 

A form that is particularly effective is that which is 
known as a “third dimensional dial’’ which is made by 
the use of transparent sheets of plastics on which the 
characters are printed on both the front and the back. 
The letters or figures on the back are slightly larger 
than those on the front with the result of producing a 
marking which has apparently definite depth. Such a 
dial can be lighted directly or indirectly or by diffusion 
from the back or edges. 

Dials for self-illumination are produced from trans- 
parent plastic plates. The characters are indented on 
the back surface and filled with fluorescent paint which 
causes them to glow when exposed to ultra-violet light. 
The entire back surface is then coated with opaque paint 
which prevents any undesirable reflections. 

Previous to the present emergency, there were a 
large number of manufacturers of metal name plates 
and dials suited to commercial products. Most of these 
are now making plates but, in a majority of cases, their 
output is restricted to war-time purposes and the plates 
are made under conditions of secrecy control. While 
general quotations are not now offered by most of these 
manufacturers, they are in position to make plates of 
restricted materials for war-products provided the 
would-be purchaser can obtain permission of the War 
Department. Plates and dials, the construction of 
which ‘do not require the use of critical materials are 
generally obtainable. Prominent among the manufac- 
turers of plates, and including those cooperating in 
supplying data and photographs for this presentation 
are: American Decalcomania, Bakelite, Bud Radio, 
Chicago Decalcomania, Chicago Molded Products, Crea- 
tive Plastic, Crowe Name Plate & Mfg., Durez Plastics 
& Chemicals, G. Felsenthal & Sons, Lafayette Radio, 
Mica Insulator, Meyercord, James Millen, Pennsyl- 
vania Plastics, Precision Fabricators, Rogan Brothers, 
Stanley Mfg., Synthane, Tennessee Eastman, Horace 
R. Whittier. 
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THAT DENT METAL 
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DO NOT CHIP POLYMERIN FINISH! 


Metal finished with Polymerin* can be banged 
repeatedly . . . the metal itself becomes dented .. . 
yet the Polymerin-finished surface is not chipped, 
scratched nor marred! This test is real proof of 
the amazing toughness of Polymerin! 


Polymerin is the name used by Ault & Wiborg 
to identify a group of organic industrial finishes 
which have the characteristic of speed-baking as 
their common denominator. Polymerin—the orig- 
inal speed-bake finish—may be cured in infra-red 
or conventional type ovens. And leading users 
of infra-red have proved that Polymerin cures 
faster to a harder, more flexible film. 


For your postwar products, investigate the dura- 


Polymerin 


—the original speed-bake finish 


AULT & WIBORG 


Division of Interchemical Corporation 
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bility, resistance, appearance and 

production advantages of a Polymerin finish. 
These advantages are factually presented —with 
examples—in ‘The Facts on 


“case history 
Polymerin,’’ a book which contains a wealth of 
information for design and production engineers. 


Send for your copy today! *Reg. U.S. Pat. Off. 


MORE LIGHT—With Polymerin Finish! 


Fibre board fluorescent reflectors finished with AGW 
No. 17 White Surfacer and No. 52A High Reflectance 
Polymerin have reflectance values of 87 to 88%! Among 
the many other electrical products on which the advan- 
tages of Polymerin may be most fully realized are: re- 
frigerators and coolers; washing machines; stoves and 
air conditioning equipment; lighting fixtures and 
household appliances. 


AULT & WIBORG 
Division of Interchemical Corporation 
Empire State Building, New York 1, N. Y. 


Please send me, without obligation, a copy of “The 
Facts on Polymerin—How and Where It Is Applied.” 
Name 
Company 





Here’s a notable development in 
automatic electric timers . . . which 
includes several distinct engineering 

and operating improvements. 


ENGINEERING FEATURES 


] The setting knob is di- 
rectly connected thru the 
switch operating cam; unit 
does NOT set thru a clutch; 
this provides positive switch 
action. 


2 All energy required to 
operate switch itself is 
built up by manually setting 
pointer. Motor and clutch 
thereby relieved of all drag. 


Switch—single pole, 

double throw, 1000 watt 
capacity, fully enclosed. 
Underwriter’s approved. 


4 Only 2 exposed gears— 
motor pinion and wheel. 
Precision hobbed. 


% Motor—self starting, slow 
speed, industrial type syn- 
chronous, completely sealed. 


b No energy is required of 
clock motor to trip switch 
at end of preset time. 


2400 Series 
For flush mounting 


7 Nine time ranges from 0 
to 1444 seconds through 
0 to 94% hours. Available in 
all types of enclosures. 


All parts rust proofed and 
protected against corro- 
sion. 


2500 Series 
Enclosed type 


2500 Series 
Side view 
Mounts on handy boxes 


NUMEROUS APPLICATIONS 


Adaptable to any, manually 
preset application with auto- 
matic switch operation at end of time cycle, such as plastic molding, 
rubber curing, batch mixing, heat treating, enamel baking, liquid 
agitation, light exposure—photographic, therapeutic, blue printing, 
infra-red drying,—blower operation, pump operation, conveyor 
operation and food processing. 


PRECISION BUILT: This and every other Paragon unit is precision 
built, simple, accurate, reliable, modern and reasonably priced. Made 
by an organization of designers and engineers, growing since 1905. 


SEND FOR BULLETIN. .. containing complete construction and 
installation data. 


PARAGON ELECTRIC COMPANY 
700 OLD COLONY BLDG. e CHICAGO §, ILL. 


Parago | 


ZIT Lom 


BUILDERS OF ELECTRICAL EQUIPMENT 





AIRCRAFT ELECTRICAL COUNCIL 
ORGANIZED BY NEMA MEMBERS 


ECOGNIZING the special factors of design and 
specification which relate to the integration oi 
electrical components within aircraft, the National Elec- 
trical Manufacturers Association has organized the 
Aircraft Electrical Council to represent the activities 
of 45 Nema members. N. J. MacDonald, vice presi- 
dent, Thomas & Betts Co., was elected chairman of the 
Council at the organization meeting in Chicago. 

The working plan of the Council will be flexible and 
efficient that the mutual problems of aircraft develop- 
ment engineers and the suppliers of electrical com- 
ponents may be met to best advantage. 

Purchase specifications are one of the more important 
planned activities. Emphasis upon prospective uses in 
other fields for electrical components originally de- 
veloped specifically for aircraft is also planned. Nema 
member companies will be kept abreast of activities in 
this field by the Council through information dealing 
with trends and changes which may affect production. 

It is anticipated that the Aircraft Electrical Council 
will fill a need which has been felt for some time since, 
prior to its organization, 
there was no group repre- 
senting interests of the 
makers of specialized 
motors, controls, heating 
units, communication de- 
vices, lights, etc., etc., for 
aircraft purposes. The 
Council plans to provide a 
channel for the efficient 
flow of information be- 
tween its members and rep- 
resentatives of the Armed 
Forces as well as aircraft 
manufacturers in general. 
The aviation industry and 
its affiliated professional 
and technical organizations are urged to consult with the 
Aircraft Electrical Council on any problems pertaining 
to the development and procurement of electrical prod 
ucts relating to the design, engineering, manufacture, 
maintenance and operation of aircraft. 

Organization-wise, the Council is a subdivision of 


N. J. MACDONALD 
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’ VICTIMS OF A 
“MECHANICAL BRAIN” 


Zeros knocked out of the sky at the 
rate of one to every 90 rounds of am- 
munition fired! That’s the feat our 
anti-aircraft batteries are performing in 
the South Pacific. During World War I, 
the average was but one plane to every 
17,000 rounds. 


Credit is due largely to the new 
M9 gun director—a “‘mechanical brain” 
that aims a battery of four 90mm. guns 
and sets their fuses. Everything is done 
mathematically by electricity. 
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The delicate synchronization of 
tracker, height finder, computer, power 
rectifier and altitude converter depends 
on scientific perfection of the electrical 
cable. 


Laytex Portable Cable, developed 
by U.S. Rubber Company engineers, 
is used throughout. It transmits the 
data for lightning-fast calculation with- 
out chance of human error, resulting in 
fire control of deadly accuracy. Results 
attest how exactly this cable meets this 
specialized need. 
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SERVING THROUGH SCIENCE 


@ce w 6 Pat Orr 
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PURIFIED LIQUID LATEX is used for Laytex 
Wire and Cable Insulation. A special 
process removes moisture and water- 
soluble impurities. Laytex insulation— 
whether made from either natural or 
synthetic rubber —has exceptional 
dielectric strength. 


CABLE AND PLUG ASSEMBLY for the M9 gun 
director. Laytex Insulation developed 
by U.S. Rubber Company engineers is 
built up into a homogeneous unit around 
the perfectly centered wires by an ex- 
clusive process of repeated dipping 
and drying, followed by vulcanization. 


TOMORROW'S PROMISE — Although the 
entire output is still going to meet criti- 
cal war needs, a day will inevitably ar- 
rive when we shall again supply U. S. 
Laytex Wires and Cables for Buildings, 
Police and Fire Alarms, Communica- 
tions, Signalling, Power and Control. 


Listen to the Philharmonic-Symphony program over the CBS network Sunday afternoon, 3:00 
to 4:30 E.W.T Carl Van Doren and a guest star present an interlude of historical significance. 


UNITED 
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STATES RUBBER COMPANY 


1230 SIXTH AVENUE, ROCKEFELLER CENTER, NEW YORK 20, N. Y. + In Canada: DOMINION RUBBER CO., LTD. 


227 












AIRCRAFT MOTORS 


MOTOR “A”—Type D26410 is wound for 1/10 HP 
24 volts DC at 7500 RPM; equipped with out- 
‘side fan cooling for heavy service. 
Diameter of shell 2.625” 
Weight with fan (as shown) 2.10 Ibs. 
Weight without fan 2.01 Ibs. 


MOTOR “B”—Type D31420; 1/6 HP, 24 volts DC at 
2800 RPM; equipped with magnetic brake. 


Diameter of shell 3.125” 
Weight as shown 5.02 Ibs. 


MOTOR “C”—Type D31420 is 3 wound for 1/3 HP, 24 
volts at 7500 RPM; equipped with outside fan 
for cooling for heavy service. 

Diameter of shell 3.125” 
Weight with fan (as shown) 4.8 Ibs. 
Weight without fan 4.68 Ibs. 


MOTOR “C” is shown equipped with 2-pole ‘“‘A.N.” 
connector. Motors “A” and “B” are shown with base 
for “A.N.” connector of the numbér of poles required. 


Above motors can be built as hows: 
s up to 7500 RP 
Voltages 12 or 24 sohn DC. 
HP range 1/100 to 1/3 H.P. 
Weight and length vary with HP and speed. 
Mounting and shafts to specifications. 
Magnetic brake can be built into any of these motors. 


What is your problem? 


THE OHIO ELECTRIC MFG. CO. 


5905 Maurice Avenue Cleveland 4, Ohio 


Nema similar in makeup to a section, the emphasis of 
its program being placed on end use rather than on 
product. Problems inherent in design for a particular 
specification point will be considered by the Council. 

Assisting Mr. MacDonald in his direction of the 
activities of the Council will be Mr. H. W. Clough, 
Belden Mfg. Co. and W. H. Eldridge, Holtzer-Cabot 
Electric Co., each of whom has been designated as a vice 
chairman. To date there are two standing committees 
of the Council: Coordinating and Membership Pro- 
motion. Mr. MacDonald is chairman of the former. 
E. S. McConnell, U. S. Rubber Co., is chairman of the 
latter committee. 


TUBING AND SLEEVE STANDARDS 


Varnished tubing and saturated sleeving is re- 
viewed by the Varnished Tubing Association, 420 Lex- 
ington Ave., New York 17, N. Y., in a bulletin listing 
adopted standards of December 13, 1943. They cover 
physical requirements and procedures for testing flex- 
ible varnished tubing and saturated sleeving used as 
electrical insulation. Varnished tubing is defined as 
referring to braided cotton, rayon, or glass sleeving 
coated or impregnated and coated with varnish, lac- 
quer, or a combination of lacquer and varnish or 
similar coatings. 

As here defined, saturated sleeving refers to braided 
cotton, rayon, or glass sleeving impregnated with var- 
nish, but the coating need not be continuous as it must 
be for varnished tubing. The publication considers 
grades and physical requirements, materials, qolors, 
dimensions, yarn content, sampling, conditioning, test 
accessories and specimens, diameter and wall thickness 
tests, dielectric tests, aging, heat endurance, burning, 
packing, marking, inspection, rejection and rehearing. 
Mitchell-Rand Insulation Co., 51 Murray St., New 
York 7, N. Y. 


POSTWAR SIGNPOSTS 


Indications are that 11 per cent of homemakers will go 
for air conditioning when they get the chance and 27 
per cent. have a definite interest in home freezing 


MEETINGS AHEAD 


June 6-7. Edison Electric Institute. Annual meeting: 
New York, N. Y. Col. H. S. Bennion, managing director, 
420 Lexington Ave., New York 17, N. a 


June 6-7. Radio Manufacturers Association. Twenti- 
eth Annual Convention. Chicago, Ill. A. S. Wells, com- 
mittee chairman, 1317 F. St. N. W., Washington, D. C. 


June 19-22. American Society of Mechanical Engi- 
neers. Semi-Annual Meeting. Pittsburgh, Pa. C. E. 
Davies, secretary, 29 West 39th St., New York 18, N. Y. 


June 26-30. American Institute of Electrical Engi- 
neers. Summer Technical Meeting. St. Louis, Mo. 
H. H. Henline, secretary, 29 West 39th St., New York 18, 
N.Y. 


June 26-30. American Society for Testing Materials. 
Forty-Seventh Annual Meeting New York, N. Y. Robert 
J. Painter, assistant to the secretary, 260 South Broad St., 
Philadelphia, Pa. 


ELECTRICAL MANUFACTURING 





, ann. ee: ee, cn. 








From initial operation to packing Corbin maintains uniform 
quality. Tools are replaced before worn — production is 
gauge-inspected at machines — slots, threads and recesses 
are examined by trained inspectors, who remove culls and 
duds. Samples are checked in the laboratory, where they are 
given every modern test for chemical and physical properties. 


Because we do this — you can dig into any case of Corbin 
Screws* and throw them into your trays or hoppers with 
assurance that they will speed your assembly operations, 


lower your assembly costs... 


See your Distributor — also complete stocks at Chicago, 
New York and New Britain . . . with sales representatives who 
can “‘talk shop”’ when it comes to fastening operations. Write 
for Catalog. 
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* Look to Corbin for your 
requirements in... 


CORBIN- PHILLIPS ~ Wood Screws, Machine 
Screws, Hardened Sheet Metal Screws, 
Self-Tapping Machine Screws, Stove 
Bolts... 


REGULAR SLOTTED ~ Wood Screws, Machine 
Screws, Steel Drive Screws, Hardened 
Sheet Metal Screws, Self-Tapping Ma- 
chine Screws, Stove Bolts .. . 


ALSO — Lag Screws, Cap Screws, Set Screws, 
Hex Semi-finished Nuts, Machine Screw 
Nuts, Escutcheon Pins and Chain. 


AIRCRAFT — Screws and Nuts to government 
specifications. 


= * THE CORBIN SCREW CORPORATION 
Ome The American Hardware Corporation, Successor 
NEW BRITAIN, CONNECTICUT 


Warehouses: New York, Chicago snes 






£5. 
pee * 


BOTH HANDS FREE 


—for Greater 
Production with 


“’LINEMASTER”’ 


FOOT TREADLE SWITCH 


3-PHASE MODELS 
NOW AVAILABLE 


Time-cram: plants all over the country are adopting this 
efficient, ae ae switch—for greater production—for added 
safety. Leaves both hands free for work. A must for machines 
that are switched on and off frequently. MOMENTARY OR 
MAINTAINED CONTACTS IN ALL MODELS. Rated at 
20 Amps—125-250 volts, A.C.-D.C. 10 Amps—440-475 volts, A.C., 
up to 2 H. P. Double-pole and three-pole mechanism. 3-Phase 
Models rated up to 2 H. P. 575 Volts, A.C. 


We Welcome Specifications on Special 
Requirements. Write Today for Bulletin. 


SIMONDS MACHINE COMPANY, INC. 


15 MASSA -HUSETTS AVE. SOUTHBR D sE, MASS. 
MANUFACTURER'S AGENTS — SOME TERRITORIES OPEN 


JONES BARRIER STRIPS 


Solve Most Terminal Problems 


A compact, 
sturdy ter- 
minal strip 
with Bake- 
lite Barriers 
that provide 
maximum 
metal to 
metal spacing and prevent direct shorts from 
frayed wires at terminals. 


6 SIZES 

Cover every.requirement. From 34” wide and 
13/32” high with 5-40 screws, to 244” wide and 
1144” high with 14°-28 screws. Jones Barrier 
Strips will simplify as well as improve the 
electrical connections of your products. 
Three lines of Jones Multi-Circuit Plugs and 
Sockets fulfill every connecting requirement. 
Hundreds of standard terminals. 

Write today for catalog listing complete line 
of Jones Electrical Connecting Devices. 


HOWARD B. JONES 
2460 WEST GEORGE ST. CHICAGO 18, ILL. 


units. A recent publication survey revealed these po- 
tentials when 91 per cent of the people interviewed 
checked at least two specific postwar wants from a list 
of eight items of consumer durable goods. 

Electronic landing devices enable planes to land in 
blacked out or fog-covered fields. Westinghouse Elec- 
tric & Mfg. Co., is building the instrument at its meter 
division in Newark. Planes will be able to land on run- 
ways when visibility is so low that they cannot see be 
yond their ship’s wingtips. Four separate radio trans- 
mitters guide the plane in by operating two pointers in 
the p!ane’s electronic instrument. One pointer keeps the 
pilot headed in the right direction, another keeps him 
at the right altitude. Thus a path is set up to bring the 
plane in safely. 

Result of a survey conducted by the Edison General 
Electric Appliance Co., Inc., shows that almost half of 
several thousand persons intend buying electric dish- 
washers after the war. Fifty-five per cent plan to buy 
electric ranges, 52 per cent refrigerators, 57 per cent 
clothes washers and 40 per -cent ironers. Eighty-five 
per cent of those canvassed are planning to build or buy 
homes in the price range between $4,000 and $8,000. 


REFRIGERATION BACKS THE ATTACK 


Self-propelled barges classified as LSM (landing ship 
mechanized) and LCI-L (landing craft infantry—large ) 
are to be equipped with refrigerating equipment for 
meat and vegetable compartments. Cooling units are 
being made by York Corp., York, Pa. 


END OF ANEPA 


Announcement is made that the Army-Navy Electronics 
Production Agency will shortly be dissolved. Functions 
and staff are to be distributed between the Signal Corps 
Procurement Div., the Navy Bureau of Ships, and WPB 
(War Production Board) Radio and Radar Div. De- 
cision to end the agency was caused by changed condi- 
tions in both the production program and the field serv- 
ices of Army, Navy and WPB. 


NEW CODE AHEAD 


Plans are underway for a revision of the National Elec- 
trical Code with final date for receipt of proposals for 
changes set as September 30, 1944. Reports of the 
chairmen and members of Article Committees will be 
submitted to the chairman of the Electrical Committee of 
National Fire Protection Association by December 15, 
and distribution of the finished book is expected some 
time late in 1945. The new code will be referred to as 
the 1946 edition. 


HIGH FREQUENCIES IN TELEVISION 


The Radio Technical Planning Board’s sub-committee 
on proposed television standards has recommended post- 
war assignment of ultra-high frequencies for experi- 
ments in transmitting more detailed images and pictures 
in color. Composed of engineers, the committee stresses 
that laboratory and field experience with television sys- 
tems operating at these high frequencies is wholly lack- 
ing and that operation would be premature. The es- 
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STANDARD STANDARD 
INTERNAL TYPE EXTERNAL TYPE 


TWO WAY Oching Aton 


@ Loosened nuts, bolts, and screws cause 
annoyances and needless expense to you and 


your customers. You can avoid this by using 
. EverLOCK washers — the lockwasher with the 
unique patented tongue construction. 


Leading manufacturers, in various industries, 
such as the automotive, radio, electrical appli- 
ances, heavy machinery, etc., use and depend on 
EverLOCK washers in their hidden assemblies. 
They recognize the fact that the bite of each 
tongue, together with its powerful spring ten- 
sion, is essential to securely hold their assem- 
blies intact. Spring tension alone will not do 
this. That is why hundreds of millions of Ever- 
LOCK washers are used yearly. 


Listed on Government Ordnance Standard Prints BEAX 1-2-3-4-7-8-10 
Shown on AN936 (Army-Navy Aeronautical Standard) 


Och 


WASHERS 


THE WASHER THAT HAS THE EDGE 
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tablishment of a television service of exceptional quality 
is looked forward to after experimentation on channels 
higher than those assigned for six megacycle operation. 


e Ball Bearing e | 


MOTORS 


} 


The Choice of 
Leading 
Design 
Engineers 


DRIP PROO 
SPLASH DESIGN 


Valley Ball-Rearing 
Motors are designed 
to meet operating 
conditions where 
hazards of liquids, 
chips, etc., dropping 
into the motor, are 
involved. Motors are 
protected against 
this as well as against 
normal splash con- 
ditions. 


. . - because BETTER MOTOR DESIGN 
has been the consistent aim of Valley 
Electric Corporation engineers through- 
out the years. The Valley Ball-Bearing 
Electric Motor of today offers definite 
buyer-appeal in efficiency and economy 
to the purchasers of your equipment. 
That is why prominent design engineers 
are incorporating Valley Ball-Bearing 
Motors in their plans. 


Ball-Eearirg Motors 
4g to 15 Horsepower 


VALLEY 


e 
Electric Corp. 
4221 Forest Park Blyd., St. Louis (8) 
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Part of the Sky-View fleet with bodies by James F. Waters, Inc. Boots Nuts were 
tested on cabs like these by IOTA GARAGE, INC., New York City. 


N THIS modern repair shop, the 

Boots All-Metal Self-Locking 
Nut has shown again how effective- 
ly it can eliminate the trouble, delay 
and expense caused by a loose nut. 
The Boots Nut locks itself tight— 
and it stays tight until you take it 
off for use again. It can’t shake 
loose. Consequently, when peace 
makes the Boots Nut available, 
fleet operators will profit by new 
economies in maintenance, fewer 
interruptions in service and longer 
life in equipment. ““There’s no ex- 


cuse for a nut shaking loose!” 
SELF-LOCKING NUTS 


BOOT epores MO Keone fre ing Lost 


Beote Aircraft Nut Corporation + General Offices, New Cancan, Conn. 


ROL-TOP. This style nut now 
made for exclusive use on all 
types of aircraft engines in U.S. 
military planes. It is the nut re- 
farred to in the above statement. 
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| NEMA CONSTITUTIONAL AMENDMENTS 


Approval is placed by the membership of Nema (Na- 
tional Electrical Manufacturers Association) on a 
change in the eligibility and proxies sections of its con- 
stitution. Those parts now read: Section 1. Eligi- 
bility. Domestic corporations, firms and individuals 
actively engaged in the manufacture for sale in the 
open market of any electrical product included within 
the product scope of one or more sections of the As- 
sociation shall be eligible for membership in the Asso- 
ciation and shall be admitted to membership under 
such terms and conditions as may be prescribed in the 
by-laws. 

Whenever the board of governors, by resolution 
adopted by a majority of all of its members, shall de- 
clare that it is in the interest of Nema to admit to 
membership in the Association a separate division of a 
particular domestic corporation, then such separate 
division shall be considered as a corporation within the 
meaning of this Article III. In reaching its decision, 
the Board shall consider, among other things, whether 
such separate division is, in effect, operated as an in- 
tegrated unit engaged, as such unit, in the design, 
manufacture and sale of electrical products within the 
product scope of one of more sections of the Association. 

Foreign corporations, firms or individuals may be 
admitted to membership by the board of governors 
under such rules and regulations as the board may 
from time to time determine. 

Section 2. Proxies. At any meeting of the Associa- 
tion or any Subdivision thereof, the voting representa- 
tive of any member may be represented by proxy 
granted to another of the executive or associate repre- 
sentatives of such member or to an authorized voting 
representative of some other member. 

At any meeting of a subdivision at which the desig- 
nated voting representative of a member is not present 
or represented by proxy, any person who shall have 
been properly designated as a representative of that 
member in the subdivision may vote for the member. 

Any proxy granted hereunder shall be in writing and 
shall be subject to the approval of the chairman of the 
meeting as to its conformity to the provisions indicated 
in this section. 


NEMA SCOPE ADJUSTMENTS 


In recent revisions, Nema (National Electrical Manu- 
facturers Association) approves these new statements 
of scope: conduit fittings, outlet and switch box sec- 
tion—“Outlet boxes, switch boxes and covers— 
Sheet metal (all kinds) (except floor boxes) of all 
shapes for use with various wiring methods, for hous- 
ing splices or for mounting outlet or control devices, 
such as receptacles, rosettes, and switches. Bar hang- 
ers and supports—For mounting any type of outlet or 
switch box. 

“Lightning Arrestor Section: 1) Lightning Ar- 
restors: A) For ac. systems or circuits; a) Valve type; 
station type, line type, distribution type, secondary 
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The basic Micro Switch is a thumb-size, 
feather-light, plastic enclosed, precision, 
snap-acting switch, Underwriters’ listed 
and rated at 1200 V.A. at 125 to 460 volts 
a-c. Capacity on d-c depends on load 
characteristics. Accurate repeat perform- 
ance is experienced over millions of oper- 
ations. A wide variety of basic switches 
and actuators meets requirements varying 
from high vibration resistance to sensi- 
tivity in response to operating force and 
motion as low as 2/1000 Oz. In. Many 
types of metal housings are available. 
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Let’s All Back the Attack— 
Buy EXTRA War Bonds 


HAMILTON 


STANDARD 
PROPELLERS 


Rely on 


14 MICRO} 


SWITCHES 


to Check 


602 DIMENSIONS 


PER MINUTE 


Hamilton Standard Propellers of East Hartford, Conn., division of United 
Aircraft Corporation, rely on 14 Micro Switches to accurately check the seven 
dimensions of their tiny blade retainers to tolerances as close as .0005”. 


Hand inspection with conventional gauges took from one to three minutes 
for each of the small U-shaped parts. In conjunction with General Control 
Company, of Cambridge, Mass., Hamilton engineers devised the ‘“Gage-O- 
Matic” machine shown here which accurately and automatically checks all 
seven dimensions at the rate of 86 pieces per minute . . . 602 precise checkings 
each minute. 


The Micro Switch equipped “Gage-O-Matic’”” machine uses two Micro 
Switches at each of seven stations through which the parts are passed auto- 
matically. The Micro Switches energize solenoids to either discard the piece 
or pass it for the next measurement. Pieces which pass all seven tests arrive 
in the “OK” drawer. Those which have been discarded, go to their respective 
drawers, depending upon the defect. 


This use of Micro Switch by Hamilton Standard Propellers is just one example 
of the way in which this tiny, accurate, dependable, snap-acting electric 
switch is enabling all industry to do old jobs better . . . often to accomplish 
results not possible with earlier types of switches. 


New products now being designed will make use of the wide range of charac- 
teristics which can be built into basic Micro Switches and the thousands of 
combinations of switches with special housings and actuators. Send for the 
Micro Switch Catalog No. 60 today. 


Send for Catalog No. 70 if you are interested in Micro Switches for Aircraft. 


Micro Switch Corporation, Freeport, Ill. 


Branches: 43 E. Ohio St., Chicago (11) . 4900 Euclid Ave., Cleveland (3) 
11 Park Pl., New York City (7) * 1709 W. 8th St., Los Angeles (14) 


Sales & Engineering Offices: Boston « Hartford « Portland, Ore. + Dallas, Tex. 


The trademark MICRO SWITCH is our property and identifies switches made by Micro Switch Corporation 


MICRO 


rnace © 1944 


MS SWITCH 





Made Only By Micro Switch Corporation ... Freeport, Illinois, U.S. A. 
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Edison. e+ experimenting with the in- 
candescent lamp in 1883, noted that the hot 
carbon filament emitted an electric charge. 
When he put a positively charged electrode 
in the bulb, negatively charged particles 
were attracted to it from the filament. Later 
on, Fleming, intrigued by this mystery, in- 
vented the first electronic valve—all of which 
led to De Forest's invention of the Audion Tube. 


Similarly, Stancor Transformer design since 
its origin, has reflected the refinements 
of electronic research. This hourly accord 
with industry's needs and desires is a 
definite promise always of prime 
efficiency... 


SEND FOR NEW COMPLETE CATALOG 


STANCOR 


“Srcuciformcns 
STANDARD TRANSFORMER CORPORATION 
1500 NORTH HALSTED STREET - CHICAGO 

; * 


Manufacturers of quality transformers.reactors, power 
packs and allied products for tne electronic indusirées. 
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type; b) Protector tube type; transmission line type, 
distribution type. B) For dec. systems or circuits; 
a) For railway cars, trolley buses, and feeder circuits ; 
b) For secondary circuits. 2) Gaps not inherently 
self-clearing, used for purpose of voltage limitation. 
3) Capacitors designed for the purpose of affording 
protection from lightning or other abnormal voltages 
to circuits or equipment associated therewith. 4) Re- 
sistors designed for the purpose of affording protec- 
tion from lightning or other abnormal voltages to cir- 
cuits or equipment associated therewith.” 

Changes by Nema in statements of scope for capac- 
itor and steatite sections are included in the following: 


Part I—Shunt Capacitors 
a—Capacitor units of % kva. and larger for power 
factor improvement and other low frequency ac. uses. 
b—Assemblies of capacitor units with accessories and 
control to form complete capacitor installations. 





Part Il—Series Capacitors 

a—Capacitor units of % kva. and larger for series 
connection in low frequency ac. circuits. 

b—Assemblies of series capacitor units with acces- 
sories and control to form complete installations. 





Part I1I—Dec. Capacitors 

a—Capacitor units of 5 watt-sec. or more for gen- 
eral application on dc. service. 

b—Assemblies of de. capacitor units to form a com- 
plete capacitor installation. 





Part 1V—AIl repair and renewal parts—spare parts 
and accessories for these capacitor units and assemblies. 
Scope approved for the steatite section is as 
follows: A vitrified and impervious, kiln-fired ceramic 
product containing sufficient talc to produce in the 
finished material a dielectric loss value sufficiently low 
to qualify as Grade L-3, or better, of the American 
War Standards Specifications for Ceramic Radio In- 
sulating Materials, Class L, C75.1-1943. Specifically 
excluded from this scope are all non-steatite parts. 


STANDARDS FOR MOLDED INSULATION 


Testing molded materials for electrical insulation is 
covered in American Society for Testing Materials 
standard D 48-43 T and approved as American Stand- 
ards Association number C59:1-1944. It applies to 
the testing of all solid electrical insulating materials 
(except dry process porcelain) formed in molds by 
application of pressure either with or without heat. 
Only special instructions pertaining to preparation 
and testing of these materials are included. Methods 
of test are described for acetone extraction, arc re- 
sistance, compressive strength, dielectric strength, 
deformation under load, distortion under heat, flexural 
strength, resistance to impact, insulation and volume 
resistance, powder test, power factor and dielectric 
constant, tensile strength and water absorption. 


HOW’S BUSINESS 


Current releases on the status of production and distri- 
bution of electrically energized products released by 
WPB reveal the following facts: 

Fractional hp. motors—production reached new highs 
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COLD REDUCING IMPROVES THE SPACE FACTOR 
IN REPUBLIC COILED SILICON STEEL STRIP 


Because Republic Coiled Silicon 
Steel Strip is cold reduced, it fab- 
ricates into a tighter, more compact 
lamellar core . . . more steel to a 
given core thickness . . . improving 
space or stacking factor. 


The result, of course, is improved 
permeability, lowered watt loss and 
higher total efficiency for your elec- 
trical product. 


Cold reducing achieves this by 
producing a smoother surface, free 
from minute “hills and valleys” and 
“ripples” that hold laminations 
apart no matter how great the 
pressure used to assemble the core. 
‘Further improvement of space fac- 
tor is achieved through the absence 


Other Republic Products include Carbon, Alloy 
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of coil set. There is no bow to 
laminations punched from Repub- 
lic Coiled Silicon Steel Strip... and 
cores assemble easier and faster. 


The high degree to which Republic 
has developed these and many other 
advantages is largely due to (1) 
highly specialized production in a 
division that has made silicon steel 
exclusively for more than 20 years; 
(2) the positive controls over every 


step in production, from the ore 
to the finished product. 


Get a full accounting of the advan- 
tages of Republic Silicon Steel Sheets 
and Coiled Strip that will improve 
the performance and economy of 
your lamellar core products. 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES @ CLEVELAND 1, OHIO 
Berger Seetnctentng Division e Culvert Division 
Niles Steel Products Division e Steel and a oo 
Union Drawn Steel Division e Truscon Steel Com 

Export Department: Chrysler Bidg., ew York 17, N.Y Y. 
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is today’s reality! 


Stet RAILS connecting coast with coast. Railroad trains 


speeding goods and people to and from the country’s 
farthest outposts. That was the national development 
Abraham Linco!n, with sure vision, foresaw when he 
signed the Pacific Railway Bill, July 1, 1862. In 1869, 
jour years after his death, the Golden Spike was driven 
in Utah which united the first transcontinental tracks. 
There, the fast, personalized shipping service initiated 
in New England in 1839 became a_ national reality by 


railroad. 


Today, Railway Express is serving the country’s ship- 
ping needs via 230,000 miles of railroads plus motor 
lines, waterways and the nation’s commercial airlines. 
The goods now are mostly war materiel. In peace time 
they will again encompass every conceivable personal 


item as well as the products of industry and agriculture. 


You can help us carry our share of America’s 
war time shipping load and serve you better 
by doing two simple things: Pack your ship- 
ments securely . . . address them clearly. 
Our century of experience proves that ‘‘a 


shipment started right is half-way there’’! 


BUY MORE THAN BEFORE IN THE 5TH WAR LOAN 
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NATION-WIDE 


RAIL-AIR SERVICE 


in February as dollar value rose to $6,093,000 as com- 
pared to $3,873,000 for the same month of 1943. New 
orders have been exceeding production now for 14 
months. Small motors as aircraft components ran to 
$8,001,000 as against $4,888,000 a year ago. Require- 
ments are expected to increase as much as 25 per cent 
during early summer months. 

Power cranes and shovels—Shipments during 1943 
total 7218 units or twice the number shipped in 1937, 
the earliest year for which comparable data are avail- 
able. This is 45 per cent above 1941. Unfilled orders 
at the year’s end amounted to a little more than a year’s 
production at the current rate. Seventy-five per cent of 
production was in crawler cranes and shovels and figures 
represent 100 per cent of the industry or, to be more 
specific, 22 producing companies. 


NINTH MACHINE TOOL FORUM 


Following closely a long established and industry-popu- 
lar plan of reviewing both progress and perplexities the 
Ninth Annual Machine Tool Electrification Forum was 
held in Pittsburgh under the auspices of Westinghouse 
Electric & Mfg. Co., early last month. 

Reflecting the composite expressions of a sizeable 
group of machine tool electrical engineers in what was 
virtually a summary of a questionnaire review of likes 
and dislikes, suitabilities and non-suitabilities of motors, 
controls, wiring, mountings and switches together with 
performance related thereto, President L. W. Scott 
Alter of the American Tool Works frankly reviewed 
opportunities both gained and lost. 

E. E. Opel, Electrical Engineer, National Automatic 
Tool Co., Inc., surveyed those problems relating to elec- 
trical, mechanical, pneumatic and hydraulic control ele- 
ments stating there is much that the electrical manufac- 
turer could do to aid the builder of automatic machinery 
by furnishing more performance and mechanical data on 
standard motors. 

Associate Professor G. B. Carson of Case School of 
Applied Science and Chief Engineer L. C. Cole of 
Cleveland Automatic Machine Co., told of difficulties en- 
countered in integrating motors and controls within 
machine tools where inadequate facts were provided by 
the manufacturers in regard to performance. Construc- 
tive suggestions were made. 

Electronic components, improving the variable speed 
drives for machine tools, and some new ideas put to 
work along that line by Westinghouse were reviewed 
by District Engineer W. I. Bendz and G. A. Caldwell 
of the Industrial Engineering Department of Westing- 
house. 

Other speakers included D. K. Frost, Electrical Engi- 
neer, Mattison Machine Works, E. L. Hemingway. 
Chief Metallurgist, International Detrola Corp., H. A. 
Frommelt, Director of Research, Kearney & Trecker 
Corp., Frederick S. Blackall, Jr., President and Treas- 
urer of The Tafe-Peirce Mfg. Co., and F. D. Newbury, 
Vice President of Westinghouse. 


AMONG THE NEW BOOKS 


Mathematics of Radio Communications, by T. J. 
Wang, Ph.D., instructor in electrical engineering at 
Ohio State University. This volume has the great 
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RELAY SENSITIVITY 








S° YOU would like a sensitive relay for that 
remote control circuit! 


Sensitivity is important for many relay applica- 
tions. And if that is 2// you want, there’s no prob- 
lem. It’s easy to build a relay that will “‘operate”’ 
on a small amount of power. 







But sensitivity without contact reliability is use- 





less. So what you really want is a relay that is 





not only sensitive, but also has the contact pres- 
sure needed for reliability under actual service 






The Automatic Electric Class B Relay shown here combines high sensi- | 







conditions. tivity and contact reliability. It has a highly efficient magnetic circuit, 
long wearing mechanical structure, independent twin contacts, and 
Sensitivity and contact reliabi lity are Opposin g capacity for any number of springs up to 26. Contact pressures average 
’ ; 20 grams per contact. Compare this with “‘sensitive” relays having con- 
factors. To get a high measure of both qualities tact pressures of less than five grams. 






in one relay calls for an exacting balance be- 
tween electrical, mechanical and magnetic design 
factors. We’ve been building such relays for years 
—to meet hundreds of requirements, from com- 
plex telephone switching circuits to simple con- 










trol functions on aircraft and radios. 










Next time you need a sensitive relay, let the 
Automatic Electric field engineer show you how 
to get sensitivity plus contact reliability. No 
matter what the nature of your problem, there is 











an Automatic Electric r elay that will give you both. ' For high sensitivity and contact reliability in small space, your best bet 
is the Class S Relay shown here. Especially designed to meet the severe 
conditions of operation on fast modern aircraft, it is also recommended 
where space is at a premium. Because of the great demand for Class S 


Relays for vital war products, we urge that you avoid its use except 

LP, Ss where no other relay will serve. 
AND OTHER CONTROL DEVICES - 
i 


AUTOMATIC ELECTRIC SALES CORPORATION 











yee O wee 
ig a 3 '@ if 1° jl C 1033 West Van Buren Street * Chicago 7, Ill. 


In Canada: Automatic Electric 
(Canada) Limited, Toronto 
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where 
you 
need 


HEAT RESISTANCE 


in Strong, Dense 


PORCELAIN PARTS 


High mechanical strength and high re- 
sistance to rapid heat changes. Used 
for small bushings, rods and coils. Also 
where high dielectric strength is re- 
quired at high temperatures in ovens, 
toasters, roasters and immersion heaters. 


Send for booklet. 


PORCE OMPANY 


41 Muirhead Ave. 


A power-task for EMC “Custom-built’ Motors 


Sturdy, hard-working cleaning machines are important today 
in the production lines of many plants making precision 
instruments, gauges, beerings. Providing steady power for 
many of these units are hundreds of specially built, EMC 
Fractional H. P. electric motors. 

Tiny EMC-designed power-packages, built to a wide variety 
of shapes and sizes, are operating thousands of units today, 
used in industry and in vital war equipment. Years of exper- 
ience, increasing progress in motor engineering, which made 
them leaders today in small-motor applications, are yours to 
use in important post-war planning. Call on EMC for a solu- 
tion to your new motor needs (up to 1/15th H.P.). 


‘ELECTRIC MOTOR 


CORPORATION 
1204 State Street, Racine, Wisconsin 
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advantage, among mathematics texts available for the 
engineer-designer who is submitting to increased elec- 
trification or even being electronified, of singling out 
the mathematics with a direct bearing on these two 
special fields. Capable of serving equally well as an 
introduction to the neophyte or as a refresher to the 
older practitioner, the book is arranged in a somewhat 
unusual order. Subjects are divided—a minimum in- 
troductory treatment coming along first with refine- 
ments and extensions falling in place coherently several 
chapters later. 

This plan facilitates correlation with accompanying 
studies in electrical subjects and also enhances use of 
the work for brush-up purposes because the reader can 
skim through the familiar part rapidly, slowing up as 
he feels resistance at the threshold of new material. 
Chapters include: Arithmetic operations, simple equa- 
tions, graphical representation, practical computations, 
algebraic operations, exponents, quadratic and simul- 
taneous equations, trigonometric functions, radian 
measure of angles, rate of change, solution of triangles, 
vectors, logarithms, the slide ‘rule, trigonometric iden- 
tities, lines, power and exponential functions, differ- 
entiation, application of derivatives, empirical formulae, 
integration, Fourier series, simultaneous linear equa- 
tions, and graphs. D. Van Nostrand Co., publishers, 
250 Fourth Ave., New York 3, N. Y. 


Practical Perspective Drawing, by Philip J. Law- 
son of Pratt Institute, published by McGraw-Hill Book 
Co., New York, N. Y. With all the current emphasis 
on better methods of explaining technologies to those 
of widely varying backgrounds, isometric projections 
have taken a big bite out of the old-time orthographics. 
Perspectives are even easier to read. This author at- 
tempts to expedite the finding of essential information 
on the subject of perspective drawing and include all 
important matters for both the practicing professional 
and the student without letting the thing develop into 
an encyclopedic juggernaut. 

By carefully and purposely avoiding concentration 
on specific examples, he is able to drive home the con- 
trolling principles behind entire families of cases. This 
obviates the training of a draftsman who can draw only 
those objects which happened to be in his textbook. 


Power Type Wire Wound Resistors. Given a 
reference No, C75.9-1944, this standard by ASA differs 
from the presentation above mainly in the scope of its 
coverage. This one covers variable resistors used as 
rheostats and potentiometers or adjustable voltage di- 
viders with similar physical design. Rheostats of 100 
watt and less are to have hot-spot temperature not ex- 
ceeding plus 340 deg. C and those above 100 watt are 
not to exceed plus 390. 


Beloved Scientist, by David O. Woodbury. Story 
of the life and works of Elihu Thomson. This is leisure- 
time reading, handled in a simple narrative style but 
covering the early development of the electrical indus- 
try in a thorough manner. 

With his refreshingly informal perspective the au- 
thor puts you in intimate touch with, not only the 
remarkable activities of this relatively little-known 
chemist and electrical engineer, but also with all the 
contemporary electrical personalities whose discoveries 
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with these = 


Elect rical 


S-S Electrical Sheets are pro- 





duced under rigid control of 
physical and magnetic qualities at 
the mill—which insures consistently 
low losses. They have made an envi- 
able record for efficient performance 
wherever they have been used. 

We offer you the results of 40 
years of experience—and the find- 
ings of our testing laboratories re- 
garding the operating characteris- 
tics of electrical steel sheets—to 


help you select the grade of steel 


best suited to your individual needs. 

Characteristic curves are pub- 
lished in our Technical Bulletin No. 
2—an illustrated, authoritative 
book which contains 151 pages of 
invaluable information. We shall be 
glad to send you a free copy of this 
book. Just fill in and mail the con- 
venient coupon and your copy of 
“U-S-S Electrical Steel Sheets, 
Technical Bulletin No. 2” will be 
sent to you promptly, without the 


slightest obligation. 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


United States Steel Supply Company, Chicago, Warehouse Distributors 


United States Steel Export Company, New York 


BUY MORE THAN BEFORE IN THE FIFTH WAR LOAN DRIVE 


UNITED 








re ne en ae pan ene ee 






Carnegie-[Ilinois Steel Corporation 
620 Carnegie Building 
Pittsburgh 30, Pa. 


Gentlemen: 


Please forward my free copy of “U-S-S Ele 

trical Steel Sheets, Technical Bulletin No. 2 

It is understood that I incur no obligation. 
(PLEASE PRINT) 
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KATOLIGHT A. C. GENERATORS 


Furnish Same Current as City Power Lines 


Kato Engineering products are carrying out an important job 
jn the War Effort. 


A maneuvering fighting force cannot arrange for a power line 
hook-up. KATOLIGHT GENERATORS furnish electricity on 
the field of battle which permits equipping our fighting forces 
with the most modern electrical appliances. 


“10 K.W. Revolving Field Generator” 


Fighting forces need guns, planes, tanks, trucks, kitchens, emer- 
gency hospitals, lights, etc. To keep this equipment going, com- 
plete repair equipment such as drilis, grinders, saws, air- 
compressors, etc., are needed. Standard A.C. electricity, the 
same as you get from the power line, must be had for operating 
these devices. Portable Katolight generators supply this elec- 
tricity. They also supply current for radio transmitters, beacons, 
landing field controls, etc. 

Available in all standard voltages and sizes up through 

25,000 watts. Also manufacturers of rotary converters, fre- 


quency changers, motor-generator sets, gas engine driven bat- 
tery chargers, high frequency motor-gencrators and converters. 


KATO ENGINEERING COMPANY 
507 N. Front St. Mankato, Minn., U. S. A. 





THE RAJAH SOLDERLESS 


SNAP TERMINALS 


Used Extensively By Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32” 
10/32” or 10/24” machine screws—an 

the spring snap terminal (female). 

The base stud is fastened to panel or 
electrode of the sparking plug; the spring 
snap terminal is fastened to the ignition 
cable. 

Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 


Write today for descriptive folder illustrating our complete 
line of terminals, nipples, tools, base studs, etc. No obligation. 


THE Rajah co. 
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and inventions had an early bearing on the way the 
electrical industry was to grow. Here is the non- 
technical but incisive story of the development of elec- 
tromagnetic wave transmission, the dynamo, arc light- 
ing, resistance welding, transformers, the centrifuge 
magnetic arc blowout, dc. motors, the ac. distributior 
system, protective grounding, the trolley car, the watt- 
hour meter, the repulsion-induction motor and a host 
of other basic factors in today’s life made more effective 
through electrical ways. Published by Whittlesey 


House. New York, N. Y. 


ABOUT PEOPLE YOU KNOW 


Underwood Elliott Fisher Co., Bridgeport, Conn., 
advances works manager Donald S. Sammis to vice 
presidency without change in duties. 


Henry Ford II becomes executive vice president of 
Ford Motor Co., Dearborn, Mich. Joseph Galamb, 
in charge of body engineering department retires for 
reasons of health. 


Lloyd H. Scott, formerly 
chief engineer of the Air- 
ward Div., and research en- 
gineer of the Scintilla Mag- 
neto Div. of Eisemann 
Corp., is now named as chief 
engineer of the parent com- 
pany. H. R. Metz has 
been appointed Brooklyn, 
N. Y., works manager. 


L. H. SCOTT 


Within the Buffalo, N. Y., Airplane Div., Curtiss- 
Wright Corp., a separation into two operating units 
leaves vice president Charles W. France as general 
manager of the airport factory, puts former works 
manager John J. Lee in charge of the Kenmore plant 


Walter F. Titus, lately in charge of manufacturing 
as vice president of International Business Machines 
Corp., takes charge of contract termination, with a title 
of vice president, at Sperry Gyroscope Co., Brooklyn. 


N. Y. 


President David Sarnoff of Radio Corp. of America 
enters active duty as colonel in the Army Signal Corps. 
Retired board chairman James G. Harbord assumes 
management responsibilities in his stead. 


From Packard Motor Car Co., B. C. Erickson goes 
to the research laboratories of Borg-Warner Corp., 
Detroit, Mich., to be research engineer. 


At Delta-Star Electric Co., Chicago, IIl., former en- 
gineering manager C. S. Beattie becomes vice presi- 
dent in charge of production and engineering. At the 
same time, S. C. Killian goes from development and 
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Single Terminal Kovar- 
glass lead-through readi- 
ly soldered to apparatus. 


Through the use of Kovar and glass 

your product can be sealed hermetically 

against all Tropical elements—extreme heat, 

excessive humidity, myriads of insects and 
strange fungus growths. 


Kovar is an alloy of cobalt, nickel and iron. A 

seal between Kovar and glass is produced by forming 

a chemical bond, through heating, in which the oxide of 
Kovar is dissolved into the glass. Kovar has the unique 


property of matching the expansion factor of hard or thermal 
Use KOVAR | shock resistant type glass—is readily formed by machining or 
for sealing | deep drawing. 


| ELECTRONIC TUBES 
| TRANSFORMERS 


Stupakoff supplies Kovar in sheet, rod, wire, tubing or fab- 
RESISTORS | 


ricated as eyelets, cups, flanges, etc., also Kovar-glass seals com- 


uneene plete, ready for soldering, welding or brazing to metal containers. 
ACHIEVEMENT” 
SWITCHES 


RELAYS, ETC. Kovar IS the answer to permanent vacuum or pressure 
i tight sealing. For further information on your specific problem, 

RECEIVERS write Stupakoff today. ' 

TRANSMITTERS § 


CAPACITORS 
CONDENSERS 
VIBRATORS 


BUY MORE WAR BONDS 


SiN Cc 8 138 0 


PAKOHE 


Dradiases:ior the World of Electroutes 
_ STUPAKOFF CERAMIC ie a Anaiee aiceie Cco., LATROBE, PA... , 


tenet snp n we en nn ee i i aanannee 


JUNE 1944 241 





New “highs” in production, new “lows” in 
unit cost start the day you change from solid 
rivets to tubular or split rivets and Chicago 
Automatic Rivet Setters. Chicago Riveting is 
fully automatic .., the rivet is fed, inserted 
end clinched with each trip of the foot pedal. 

Have Chicago Rivet engineers analyze your 
rivet cost reduction possibilities now. Send 
us loose samples of your assemblies .. . we 
return them fully riveted, with accurately esti- 
mated riveting time schedules. When Army 
and Navy men see how much faster and better 
Chicago Riveting is, their usual advice is 
“Change now to Chicago Automatic Riveting.” 


Typical Chicago Automatic Rivet Setter. 

Other models available for setting up to 

4 rivets ot a time...bench or pedal types. 
CHICAGO RIVET 


Chicago Kv & MACHINE CO. 


9609 W. JACKSON BLVD., BELLWOOD, ILL., (Chicago Suburb) 
TUBULAR AND SPLIT RIVETS IN ALL RIVET METALS 


STEATITE * 
CERAMIC 


Adherence to your dimen- 
sional specifications is not just 
a “hope and a prayer” when 
your insulating parts are die- 
pressed from LAVITE! This 
finely grained, rugged statite 
ceramic has the toughness that 
permits machining and thread- 
ing to closest tolerances. 


With great compressive and 
dielectric strength and superior 
insulation resistance, you may 
safely specify LAVITE for to- 
day's high frequency appli- 
cations. 


Test samples? They're yours 
for the asking! 


research engineer to chief engineer, Thor Fijellstedt 
from design engineer to assistant chief engineer, Man- 
fred Stene from design engineer to electrical engineer, 
and R. A. Sternaman from design engineer to me- 
chanical engineer. 


Ctto G. Muller transfers from engine design at 
Mack Mfg. Corp. subsidiary, International Plainfield 
Motor Co., Plainfield, N. J., to the function of service 
engineer in the same company. 


Leaving RCA - Victor 
Div., Radio Corp. of Amer- 
ica, where he was general 
manager, John M. Smith 
goes to Indianapolis, Ind., to 
be vice president in charge 
of manufacturing for P. R. 
Mallory & Co. 


J. M. SMITH 


Assistant manager W. G. Jerrems of the Long 
Beach, Calif., plant, Douglas Aircraft Co., advances to 
managership of Tulsa, Okla., plant. 


At Onsrud Machine Works Inc., Chicago, IIl., R. F. 
Onsrud becomes president and general manager while 
O. Onsrud steps up to chairman of the board. 


New assistant chief engineer at Nash Kelvinator 
Corp., Kenosha, Wis., is J. S. Voigt, formerly of Ford 
Motor Co., Dearborn, Mich. 


Chief design engineer, Alexander H. King of Pratt 
& Whitney Aircraft Div., East Hartford, Conn., ad- 
vances to chief designer. 


In charge of manufacturing at American Car & 
Foundry Co., New York, N. Y., is recently-elected vice 
president John A. V. Scheckenbach. Thomas F. 


Wilson becomes assistant to the president. 


Vernon L. Durrstein leaves post of chief engineer 
at Harnischfeger Corp. to become design engineer in 
the Superior Engine Div., National Supply Co., Spring- 
field, Ohio. 


To Dr. W. L. Barrow, director of fire control re- 
search, Sperry Gyroscope Co., Garden City, L. I., N. Y., 
from the Institute of Radio Engineers goes the Morris 
N. Liebmann Memorial Prize for his investigation of 
ultra high frequency propagation in wave guides and 
radiation. 


Leaving Westinghouse Electric & Mfg. Co., where 
he was design and development engineer, C. Morgan 
Rifenbergh, Port Huron, Mich., now does independ- 
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BALDOR glass- insulated motors are BALDOR totally enclosed motors, BALDOR fan and blower motors, Fully compensated D.C. motors; avail- 
used for all applications; especially STREAMCOOLED DESIGN, available gimbal - mounted, assure Quiet able in standard and low voltage for 
recommended where limited space in 1 ph., 3 ph. and D. C. Operation. truck, railway and traction service. 


25th YEAR of 
BALDOR engineering service 

to motor buyers 
BETTER MOTORS 


Regardless of mechanical specifications and cur- 
rent characteristics required, Baldor is qualified by 
experience to handle your motor problems. The 
complete Baldor line includes all types of motors 
1/20 to .20 H. P. 
BALDOR face-mounted ver- 


L 
testnotertcalveecorrs — BALDOR ELECTRIC COMPANY, ST. LOUIS 10, MO. 41 2OR fore -nosnred horses motes 
1 ph., 3 ph. and D.C. District Offices in Principal Cities 1 ph., 3 ph. and D.C. 


COMMUTATORS... 


ea Ch ee 


Produced In Volume For The Finer Motors and Generators 


by 


TOLEDO STANDARD COMMUTATOR CO., 2242 Smead Avenue, Toledo 6, Ohio 
HOMER COMMUTATOR CORPORATION, 4748 Hough Avenue, Cleveland 3, Ohio 
HILLSDALE COMMUTATOR COMPANY, Hillsdale, Michigan 


Leal 
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ent research and development engineering on aircraft 
instruments and related products, with emphasis on 
powerplant controls. 













Westinghouse Electric & Mfg. Co. announces that 
former manager of the East Pittsburgh switchgear 
division, R. A. Neal is now a vice president and sales 













$25 0CH 620cH 


SUBCONTRACTS 













Are you stuck for delivery on power R. A. NEAL J. K. B. HARE J. H."ASHBAUGH 
transformers like those shown : 
above? If so write us at once, as manager. Other vice presidents elected are J. K. B. 





. . Hare, manager of Central District Sales, John H. Ash- 
we have some capacity available : a Ra J 
augh, manager of the Electric Appliance Div., and 


now for units from 1 KVA to 80 KVA H. H. Rogge, manager of the Washington Government 
on good priority ratings. An in- office division. 
quiry will not obligate you. 







At Continental Aviation & Engineering Corp., Mus- 
kegon, Mich., Miles E. Johnson from Draper Motors 
Corp. becomes chief product engineer. 







Or perhaps you can use some small- 
er units like those shown below. 


* <& 
S 
@ 1754 2254 
isov 
100n8 is 3 mus “s 


In either case, let us put our 33 
years of experience to work for you 






E. L. Eveleth is assistant to the general manager of 
Sikorsky Aircraft Div., United Aircraft Corp., Bridge- 
port, Conn. 







From Chrysler Corp., George P. Semple goes to 
Mount Gilead, Ohio, as a designer for Hydraulic Press 
Mig. Co. 


In Michigan City, Ind., Sullivan Machinery Co. ad- 
vances J. A. Drain, Jr., from assistant to the president, 
to vice president in charge of product engineering. 





| Formerly vice president of Pittsburgh Reflector Co., 
| Charles H. Goddard joins the lighting division of 
| Sylvania Electric Products as fluorescent fixture prod- 


: » Ract manager. 
asv | 














Former crane and control designer Frank M. Blum 
follows retired Ben Van Horn to managership of the 
crane division of Harnischfeger Corp., Milwaukee, Wis. 







Daniel D. Eyster is manager of Acro Welder Mfg. 
Co., Milwaukee, Wis. He was previously staff engi- 














A new 16 page Catalog is just neer at Nash-Kelvinator Corp. 
coming off the press. Send for 
your copy NOW. At Allis-Chalmers Mfg. Co., John Avery becomes 





manager of the blower and compressor department to 
| succeed G. L. Kollberg, retired to the status of con- 


B - 7 & A ILLER C oe | sultant and advisor. 


OLDEN AVE eI 


TRENTON, 4, N. J. Recently moved to Kinner Motors Inc., Glendale, 
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REG. U. S. PAT. OFF. 


TRACING 
CLOTH 


for PENCIL and INK 


KEUFFEL & ESSER CO. 


EST. 1867 
NEW YORK - HOBOKEN, WN. J. 


ANGELES DETROIT 


















































In the manufacture of pole pieces, brush holders and 
rotors for small motors, electrical characteristics are often 
sacrificed to get better machinability. This is no longer 
necessary. By Pomet methods, special alloys can be used 
to assure more efficient service and better electrical 
properties. 


Machining is reduced to a minimum or entirely elimi- 
nated because Pomet parts can be pressed and coined to 
tolerances of plus or minus .001” or better. 


Close control of density and purity assure high per- 
meability and low residual magnetism. 


Surfaces and contours are formed with consistent 
accuracy. 


Manufacturers who are becoming familiar with the ad- 
vantages of Pomet Powder Metallurgy now will be in a 
better position to profit by them after the war. The speed, 
savings and superior parts made possible by Pomet war- 
time advances will have a definite bearing on later profit 
possibilities. 

Pomet Power Metallurgy is unusually economical in 
quantities of 100,000 or more. Consult our Engineering 
Department on design problems where powdered metal- 
lurgy applications are indicated. Write for informative 


literature. 
Don’t decide until you see what Pomet can do 


POWDER METALLURGY CORPORATION 


A SUBSIDIARY OF GENERAL BRONZE CORPORATION 


34-25 Tenth Street Long Island City, N.Y. 








FROM POWDER TO PARTS 



















Calif., as executive assistant of research and development 
is Harold E. Webb. He was previously vice president 
for Adel Precision Products Corp. 


Within General Electric Co., Howard Maxwell, 
manager, and Milton H. Wells, designing engineer, 
of the Induction Motor Div. have retired after 42 and 43 
years respectively to be succeeded by Charles J. Koch, 
engineer and Frank D. Phillips, assistant engineer. 








F. D. PHILLIPS M.H. WELLS H. MAXWELL 


C. J. KOCH 
L. S. Barksdale has left Adel Precision Products 
Corp., Burbank, Calif., where he was chief project en- 
gineer, to open an engineering office in Glendale. 


Diesel engineer in the design and construction divi- 
sion of Ebasco Services Inc., New York, N. Y., is 
Werner E. Lerch, former consulting engineer with 
Douchkess & Lerch, also New York. 





Senior engineer for the Buda Co., Harvey, Ill. is R. 
Bruce Wiseman who has left Waukesha Motor Co. 


Now product design and development engineer for 
CAG Products, Dearborn, Mich., Fred W. Lampe 
used to be head of the mechanical engineering section 
in the research laboratory of the airplane division, 
Curtiss-Wright Corp. 


In the Radio Div. of Western Electric Co., J. E. 
Tweeddale has taken over coordination and production 
programing of thermistors, varistors, switches as well 
as resistors. 


H. V. Erben has been elected a commercial vice 
president at General Electric Co. Mr. Erben has served 
as manager of the central station division since 1941. 
Robert S. Peare, manager of publicity and broadcast- 
ing since 1940, is now a General Electric vice president. 





H. V. ERBEN R. S. PEARE 







\llis-Chalmers Mfg. Co., Milwaukee, Wis., makes 
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S begins at 40 (r.p.m.) 


ye strife— destructive vibration—can enter a rotating as- 
sembly even at 40 r.p.m., depending on the size and 
weight of the body. 


But 40 r.p.m. is nothing, by today’s standards. For modern 
machinery demands speed, speed and more speed ... not 
just 40, nor even 40 hundred, but speeds as high as 40 
thousand r.p.m.! 


Without accurate static and dynamic balance, such speeds 
could never be maintained. 


The pounding, tearing, wearing effect of unbalanced 
forces on bearings and delicate machine structures must be 
eliminated. That is the job of GISHOLT DYNETRIC BAL- 
ANCING MACHINES*. With the aid of lightning-fast 
electrons, they have made balancing a low-cost production 
process, ready to be applied to all kinds of rotating parts. 


If smooth, vibrationless operation can im- 
prove the performance of your product, ask 
for information about Dynetric Balancing. 


* 4 development of Westinghouse Research Laboratories. 


GISHOLT MACHINE COMPANY 
1119E. Washington Ave., Madison 3, Wisconsin 















DYNETRIC BALANCING MACHINES ar. 
widely used to insure the smooth, accurate perform 
ance of radial and in-line crankshafts, armatures 
aircraft propellers, etc. It is the fastest, most accurat 
means ever developed. 


Look Ahead... Keep Ahead... With Gisholt Improvements 
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RYERSON 
STEELS 


For the 
Electrical Industry 
IN STOCK 


Call Ryerson for immediate deliv- 
ery of steel. Over 10,000 different 
kinds, shapes and sizes are on hand 
to meet your needs. Special steels 
for electrical applications, for 
construction, for maintenance, for 
experimental work. Let Ryerson 
men work with you on all prob- 
lems of steel supply, application or 
fabrication. 

Bars * Plates * Sheets ° Strip * Structurals 
Mechanical Tubing ° Stainless Steel * Alleys 


Tool Steel * Reinforcing * Bolts + Nuts 
Wire * Washers * Welding Rod ° Etc. 


JOSEPH T. RYERSON & SON, INC. 

CHICAGO — MILWAUKEE — ST. LOUIS — DETROIT 

CLEVELAND—CINCINNATI—BUFFALO—BOSTON 
PHILADELPHIA — JERSEY CITY 


SINCE 1873 


® Your inquiries are solicited for all special shapes, sizes and 
designs. Send us your specifications and our proposal will be 
furnished promptly upon receipt of print, sketch, model or sample. 
® Best grade materials, skilled workmanship and technical ex- 
perience insures the high quality by which Thomas Porcelain 
has been known for 69 years. 

® Development work, if needed, is part of our service. Write us 
today—our superior plant facilities will save you time and money. 


THE R. THOMAS & SONS CoO. 


LISBON, OHIO 


BOSTON A CHICAGO 


NEW YORK P 


| vice presidents of James M. White, works manager, 
' and William A. Roberts, manager of the tractor divi 
sion. 


President and founder, Wilbur B. Driver resigns 

| and is elected Chairman of the Board of Wilbur B 

| Driver Co., Newark, N. J. His son, Robert O. 

Driver, becomes president, while William J. Wind 

is vice president in charge of production. Sidney A. 

| Wood, formerly sales manager, becomes vice president 
| in charge of sales. 





WILBUR B. DRIVER 
ROBERT O. DRIVER 


Within American Steel & Wire Co., Cleveland, Ohio, 
| W. O. Everling has been appointed director of re- 
| search succeeding J. S. Richards, and R. H. Barnes is 

assistant director of research succeeding Mr. Everling. 


Advanced from the position of eastern manager of the 
Electrical Research Products Div. at Western Electric 
Co. is D. C. Collins, now manager. 


The National Advisory Committee for Aeronautics, 
| Cleveland, Ohio, has for machine designer Karl 
Kramer, former product engineer at Leece-Neville Co. 


.. » AND ABOUT COMPANIES 


Commercial Control & Device Inc., Brooklyn, 
N. Y., keeps officers, personnel, products, and services 
| as before but changes name to General Switch Corp. 


RMA (Radio Manufacturers Association) Washing- 
| ton, D. C., has 14 newly-approved member companies : 
| Continental Electric Co., Geneva, Ill.; Electronic 
| Corp. of America, New York, N. Y.; Electronic 
Specialty Co., Los Angeles, Calif.; Harvey-Wells 
| Communications Inc., Southbridge, Mass.; Indus- 
trial & Commercial Electronics, Belmont, Calif. ; 
Kegron Mfg. Co., New York, N. Y.; Kuthe Labora- 
tories Inc., Newark, N. J.; Libbey Glass Div., Owens- 
Illinois Glass Co., Toledo, Ohio; Meissner Mfg. 
Co., Mount Carmel, Ill.; Packard Mfg Corp., Indi- 
anapolis, Ind.; Precision Specialties, Los Angeles, 
Calif.; Telicon Corp., New York, N. Y.; Ward 
Products Corp., Cleveland, Ohio; and Western Elec- 
tric Co., New York, N. Y. 





By purchase, the scale business of Kron Co., Bridge- 
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MODEL No. 6665 


All-Purpose Pocket Size Volt-Ohm-Milliammeter 


A new modernistic styled, compact unit that provides an answer to 
all Volt-Ohm-Milliammeter requirements. Incorporates all the 
testing facilities of larger, more costly equipment. A.C. and D.C. 
Volts 0-2.5-10-50-250-1000-5000 (D.C. at 10,000 ohms per 
volt; A.C. 1000 ohms per volt); 0-.1-1-10-100-1000 D.C. Milliam- 
peres, at 100 millivolts; 0-10 D.C. amperes at 100 millivolts; 
Resistance 0-400 Ohms (10 ohm center scale); 0-40,000 ohms 
(500 ohms center scale) 0-4 Megohms (50,000 ohm center scale). Se 
Self contained batteries. Selector switch control for all ranges. coe eee naan 
Completely insulated black molded case and panel, attractive - . 
streamlined design. (Leather carrying case also available to. hold 
tester and accessories. ) 
The Triplett Line—more comprehensive than ever—goes to- 


day for war needs but its exacting services in war assure 
you the final answer for post-war equipment requirements. 


switch control for all ranges. 


OHIO x *x* 


STANDARDS ARE SET BY i 
nee] ’ NSTRUMENT (0). Twenty position selector 
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Gast Rotary Air Pumps 
Ril 









PROVIDE 
A STEADY FLOW 


st AiR 


to Improve 
Performance 


—for OIL 5 UR N ER Ss explosion- proof applications (with 


compressed air available) look into 
the possibility of using Gast Rotary 
Air Motors. Send today for your 
Other Machines copy of the new illustrated folder, 

“‘Industry’s Trend to Air for Power’”’. 
That is why manufacturersofma- Also, ifyouhavea puzzling air-power 
chines of all types are supplying Problem, write us for suggestions. 
Gast Rotary Air Pumps as stand- * 


card equipment. Due to their Ro- GAST MFG. CORP. 


tary design, the air-delivery of 
GastCompressors is non-pulsat- 135 Hinkley Street, Benton Harbor, Mich. 
Today’s Power Trend is to Air 


and Hundreds of 


ing; no air storage tank or pul- 
sation chamber is needed. 


When you have any applica- 
tion on which compressed air 
(pressure below 30 Ibs.) or vac- 
uum is used—or could be used— 
investigate the extensive range of 
Gast Rotary Air Pumps. And on 
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MOTORS «e COMPRESSORS 
VACUUM PUMPS 





Products of | 7 
“MERIT” ’ 


means 
Fine Radio Parte 


. PARTS manufactured ex- 
actly to the most precise 
specifications. 


Long manufacturers of com- 
ponent radio parts, MERIT 
entered the war program as 
a complete, co- cliaeted 
manufacturing unit of skilled 
radio engineers, experienced 
precision workmen and 
skilled operators with the 
most modern equipment. 


MERIT quickly established 
its ability to understand 
difficult requirements, quote 
intelligently and produce in 
quantity to the most exact- 
ing specifications. 


Transformers—Coils—Re- 
actors—Electrical Windings 
of All Types for the Radio 
and Radar Trade and other 
Electronic Applications. 


"aioe 


es 


Since 1924 


OU tel tse 


311 North Desplaines St. CHICAGO 6, ILL. 












port, Conn., passes to the hand of Yale & Towne Mig. 
Co., New York, N.Y. It will be operated at its current 
location as a part of the Philadelphia Div. 





Formerly the Selas Co., Philadelphia, Pa., the con 
sulting and manufacturing gas engineers have changed 
their name to Selas Corp. of America due to recent ex 
pansions. There are no changes in organization, ser) 
ice, or personnel. 






Negotiations are underway for the purchase of the 
capital stock of Colonial Radio Corp., Buffalo, N. Y., 
by Sylvania Electric Products Inc., recently an 
nounced by A. H. Gardner, President of Colonial, and 
Walter E. Poor, President of Sylvania. 










Schwarze Electric Co. and its Stanley & Patter- 
son Div. have been taken over by Faraday Electric 
Corp. All assets and liabilities have been assumed by 
the latter company and contracts of Schwarze Electric 
Co. will be fulfilled. There will be no change in owner- 
ship or operating personnel. 












Issued by the State of Ohio are papers of incorpora- 
tion for Verd-A-Ray Corp. Primary purpose of the 
new corporation is to manufacture and deal in electronic 
devices. Verd-A-Ray, a new type of color correcting 
incandescent lamp, was originated by Save Electric 
Corp., Toledo, Ohio. 
















ae F 





Taylor Fibre Co., Norristown, Pa., sets up a post- 
war development department to “assist would-be speci- 
fiers of its products into future designs. Establishment 
of a separate department is to keep such activities from 
hindering war production. 








Soon to go into production of fluorescent lamp fixture 
parts and special lighting products for the armed serv- 
ices is a new branch of Sylvania Electric Products, 
Inc., at Lowell, Mass., occupying 26,000 sq. ft. of 
floor space. 











History repeats itself in North Adams, Mass., as a 
second Sprague Electric Co. comes into being. The 
first was that founded by Frank J. Sprague, electric 
traction pioneer, while the new one is his son’s former 
Sprague Specialties Co. with its name changed. 











STANDARDS ON SEVERAL SUBJECTS 


Rotation, Connections, and Terminal Markings 
for Electrical Apparatus are covered by ASA 
(American Standards Association) No. C6.1 spon- 
sored by Nema (National Electrical Manufacturers As- 
sociation). A third revision of original standards 
which date back to the close of World War I, this 
volume has for scope a system of connections and 
markings for terminals of electrical equipment includ- 
ing generators, motors, converters, transformers, and 
(Contin d on p. 266) 
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An exclusive combination of inherent qualities 
makes impregnated Fiberglas a better electri- 
cal insulating material; highly efficient and 
with the ability to provide an 
extra “safety factor” against 


such unanticipated abuse as un- 





usual overload. 
Being inorganic and fireproof, 
Fiberglas is unaffected by high temperatures. 
Yet unlike other highly heat-resistant mate- 
rials, Fiberglas is extremely compact; permits 
the use of more insulation in 
limited areas than is possible 
with other types of high heat- 
resistant insulating materials. 
Other basic properties of 


FIBERGLA 


*T. M. Reg. U. S. Pat. Off. 


CHECK FIBERGLAS'’ 


Greatly accelerated production, to meet wartime schedules, 
often means overloading of electric motors. 

That this can be done without frequent breakdown is a 
tribute to both the motors and their manufacturers. But 


insulation. 





FOR MORE OVERLOAD PROTECTION 


some motors have stood up better than others. Many of 
those with outstanding performance records are insulated 
with varnish - impregnated Fiberglas — the glass - fiber 





Fiberglas are: high tensile strergth 
—resistance to acids (except hy- 
drofluoric), oil and _ corrosive 
vapors—non-hygroscopic, does not 
absorb moisture — high thermal 
conductivity in textile form—per- 
manent—does not deteriorate with 
age—dimensional stability. 

All these properties contribute to longer life 
and better service for electrical equipment. They 
make Fiberglas insulation an outstanding value. 

May we suggest that you get all the facts about 
this better electrical insulation. Write Owens- 
Corning Fiberglas Corporation, 1866 Nicholas 
Building, Toledo 1, Ohio. In Canada, Fiberglas 
Canada, Ltd., Oshawa, Ontario. 








ELECTRICAL 
INSULATION 













VWew Bulletins, Catalogs, To Aid You 
In Specifying Materials and Parts 


Brief reviews of technical infor- 
mation available through vari- 
ous suppliers of essential materi- 
als, electrical and mechanical 
parts, equipment, motors, drives, 


CIRCUIT CONTROLS AND PROTECTORS. 
As available for mobile military equipment. Switches 
and circuit breakers in a wide variety of styles are 
cataloged in Form 56-21. Included are AN, utility, 
rocker, medium-duty, heavy-duty, tickler and instant 
switches as well as manual-reset, indicating, and auto- 
matic circuit protectors and circuit breakers. Also in- 
cluded is a listing of oil-heating unit connector-bodies 
for energizing circuits involved in warming oil in cold- 
climate aircraft operations. Each of the products in 
the book is carefully identified by drawings, sketches 
and circuit diagrams. Dimensional data are provided 
through keyed tables and related information for the 
specifier is listed in full. General Electric Co., Ac- 
cessory Equipment Div., Bridgeport, Conn. 


STAINLESS STEEL IDENTIFICATION. For 
aid in determining the type of an unknown specimen 
alloy of stainless steel. Wall-type chart outlines the 
various types and describes 11 ways of separating them. 
Tests include nitric, muriatic, and sulphuric acid ; mag- 
net; spark; hardness; nickel spot; and _ stabilization. 
Procedure for each is described simply and briefly. Not 
intended to supplant chemical analyses, these tests are 
offered as a quick and handy method for segregation of 
steels which may have become mixed in stock. Car- 
penter Steel Co., Reading, Pa. 


TUNGSTEN AND MOLYBDENUM WIRE 
DATA. Slide-rule-type information chart,.one side of 
which provides instant data on tungsten filament wire 
showing the relation of inch and millimeter diameters, 
milligram per 200 millimeter, gram per 1000 meters 
and meters per kilogram. Similar information is given 
on tungsten wire and rod, and additional references give 
weights per cubic centimeter and cubic inch and weight 
per square inch of 0.001 in. thick sheet. The other 
side of the rule is similarly arranged to provide data 
on molybdenum wire and. rod. Callite Tungsten 
Corp., 544 39th St., Union City, N. J. 


JACKNIFE SPLICING SYSTEM. Extends quick- 


acting connections to a number of new points of speci- 
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controls, finishes, etc., for inte- 
gration within complete products 
of various kinds. 
Engineer-designer and execu- 
tive readers of ELECTRICAL 


MANUFACTURING may forward 
requests for copies, preferably 
upon letterheads of their com- 
pany, directly to the manufac- 
turer, at addresses indicated. 


fication. Bulletin 31 shows how the design of a recently 
introduced splicing terminal is being utilized for stud- 
tabs, cross- and T-links, jumpers, H- and Y-links, and 
such small assemblies as switches and line fuse holders. 
Features of the basic design are illustrated and dis- 
cussed in some detail, and the splicing terminals, hori- 
zontal and vertical two-way stud tabs, H-links and 
cross-links are cataloged in detail with tables of ap- 
propriate information including wire sizes, part iden- 
tification, dimensions, catalog numbers and recom- 
mended insulating tubing sizes. Aircraft-Marine 
Products Inc., 1523 N. Fourth St., Harrisburg, Pa. 


METALS IN ELECTRONICS. Booklet Form 
F-342 reviews those properties and characteristics 
which must be inherent in commercial supplies of tan- 
talum, molybdenum and tungsten. Difficult problems 
encountered in development of electronic tubes from the 
70-year-ago first observation of the Edison effect to 
the present are discussed. Sections of the text are 
devoted to studies of the available facilities and post- 
war aspirations of Fansteel Metallurgical Corp., 
North Chicago, III. 


SNAP, LOCK AND RETAINER RINGS. Dis- 
played in standard availabilities. Folder No. 43 covers 
engineering data on rings for SAE standard bearings, 
housings and shafts. The publication contains in com- 
pact form general information and ready reference on 
dimensions, end cuts, sections, tolerances and related 
factors. This reference for the specifier is completed 
with a section of illustrations covering steps in the 
production of the parts. Eaton Mfg. Co., Reliance 
Spring Washer Div., Massillon, Ohio. 


LOW-EXPANSION ALUMINUM ALLOYS. 
Documented in a family of four types. Bulletin lists 
materials through a range of four various silicon con- 
tents. A table showing the copper, magnesium, man- 
ganese and silicon content of the alloys is developed 
through text which points out the specific effect of each 
of the elements. Successive chapters deal with heat 
treatment, aging treatment, production and advantages 
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MADISON-KIPP | 


im, 
bY 


Before the patented hi-high pressure process 
was developed the above part was “‘not suit- 
able for die casting’”’ 


But die casting reached its present important 
position to the mechanical industries by chal- 
lenge. Good mechanics with great determin- 
ation have applied themselves to invent, pro- 
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pressure process 


LIGHT, STRONG, ATTRACTIVE, DURABLE 


duce, and promote one success after another. 
You may find that die casting will offer you a 
really great advantage in your present as well 
as your post war plans. 


Madison-Kipp Corporation, 214 Waubesa St. 
Madison 4, Wisconsin. Sole Agent in England 
Wm. Coulthard & Co., Ltd., Carlisle. 
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COMPLETE 


requires Fuse Clips especially 
engineered to the multitude of 
today’s services 
















































FUSE CLIPS 


PHOSPHOR BRONZE ¢ BERYLLIUM COPPER 
SILVER PLATED 


Wherever fuse clips are used—in aircraft, com- 
munications, industry, electronics, electrical 
products—from most delicate meters to high 
voltage services, Littelfuse solves the problem 
with new improvements. 












By exclusive Littelfuse design and forming, 
the best possible contact is obtained. Results: 
Maximum electrical conduction. Less heat pro- 
duced. Temperatures in panel boards and 
switches reduced. Loss of clip-temper prevented. 
Spring qualities retained 
much longer. Contact be- 
tween fuse-cap and clip is 
made over the /argest pos- 
sible area, with extra tight 
grip. 

Whatever your fuse clip 












requirements, Littelfuse 


will be glad to counsel | ssteljuse equipment on 


Pan American Clipper. 
Courtesy of Pan American 
Atrways System. 


LITTELFUSE INC. 


200 Ong St., El Monte, Calif. 
4757 Ravenswood Ave., Chicago 40, Ill. 


with you. 















CIRCUIT PROTECTION 














inherent in their specification. Bureau of Ships, Fed 
eral and ASTM specifications are shown in their re- 
lation to the subject materials. National Smelting 
Co., 6700 Grant Ave., Cleveland 5, Ohio. 





RADIO HOOK-UP WIRE. Listed in three types 
in Form 59-40. Points of specification include low- 
tension, 600-volt and high-voltage radio and instrument 
wiring. This leaflet discusses such aspects as weight; 
free stripping insulation; smooth finish; flame and 
abrasion resistance; small diameter; flexibility ; mois- 
ture, heat, and cold resistance; and dielectric strength. 
Cutaway sketches illustrate the inner construction of 
the three wire types offered, and tables give the infor- 
mation on each, necessary for the specifier. Space is 
also devoted to a discussion of the physical and elec- 
trical tests given to the various types of wire and the 
color codes and braid identification patterns available. 
General Electric Co., York Wire & Cable Div., 
Bridgeport, Conn. 


HOT- AND COLD-SETTING GLUES. Covered 
in folders 2-7201 and 2-7202 respectively. Describing 
the two types as having remarkable strength and being 
notably waterproof, permanent, and inert, these two 
presentations give a basic description of the materials 
and then consider stability, mixing of straight and ex- 
tended glues, working life, preparation of wood, spread- 
ing, assembly period, pressures, pressing equipment, 
time under pressure, treatment after pressing, heat 
treatment and effect of heat treatment on wood. 
Plaskon Div., Libby-Owens-Ford Glass Co., 2112 
Sylvan Ave., Toledo 6, Ohio. 






BERYLLIUM COPPER FACTS. Bulletin coin- 
cides with WPB (War Production Board) recognition 


of easier supply situation: Among the data provided 
are sections concerned with physical constants, the 
element beryllium, general information, composition, 
forms available, standard specifications, uses, heat treat- 
ment, properties, fabrication, cleaning or pickling, di- 
mensional tolerances heat hardening service and labora- 
tory facilities. Additional facts relate to availability 
of points of contact with the supplier. Riverside 


Metal Co., 15 Maiden Lane, New York, N. Y. 






UHF. AMPLIFIER TRIODE. Leaflet covers tube- 
type 6J4 which is a heater-cathode-type miniature 
triode for use primarily as a grounded-grid uhf. am- 
plifier at frequencies up to approximately 500 me. 
Data includes ac. or dc. heater voltage, heater current, 
direct interelectrode capacitances with close fitting 
shield connected to grid, maximum overall length, 
seated height and diameter, and mounting position. 
Maximum ratings include plate voltage, dissipation, 
and current and dc. heater-cathode potential. Operation 
and characteristics are given for plate voltages of 100 
and 150 including amplification factor, plate resistance, 
transconductance, plate current, and suitable values for 
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2 Weeks Delivery on Micro- 


Processed Brush Springs 
Samples (including re-design if required) in 4 to 5 days 








The exceptional physical and electrical proper- 


ties of beryllium copper, when Micro-processed, 





COMPRESSED ae enable the designer of brush springs to establish 
a(t mela ~ 


pi peeps H = new values of performance without increasing the 
y; Se 







cost of the springs. 






Micro-processing eliminates all of the guesswork 






by controlling and directing the inherent proper- 






ties of beryllium copper 







mg Me lags ; to achieve desired new 
0) / f TOR 


| TUB) 
ide hs SL standards of perform- 










ance in service. 









Instrument Specialties engineers have de- 






vised a simplified design procedure for 





ee Whether you are inter- 
determining the best brush spring to do a ¥ 










specific job; based upon only four brush- ested in the actual de- 







holder design details: 






sign of better brush 


1 — Inside diameter of brush holder. 







9 


2— Working length of spring when 










springs, or desire to 





assembled with a new brush. 





3 — Force desired on the commutator. 





improve the working efficiency of equipment and 





4 — Allowance for brush wear. 






From these four details of your motor de- would like I-S to design your brush springs with 
sign, I-S engineers will design the one best 
“Micro - processed” brush spring giving you, contact us and compare on your own springs 






longest brush life consistent with easy 






LS —for your own use — the decided difference that 





Micro-processing makes. 









FY seestfiam Coser | 
| Wie aad Serip 












INSTRUMENT SPECIALTIES CO., INC. 






‘“*Making Beryllium Copper “Spiking 4 Rumor” 

eer. The Sacto abows the greatly ta 254 BERGEN BOULEVARD ~ LITTLE FALLS, NEW JERSEY 
The story behind the develop- creased supply of beryllium 

ment of micre-processing. copper. iia. 





“Predicting Spring Performance 
of Beryllium Copper Wire & 






Strip” — 

Why beryllium copper varies in 

hardeni nse and what to 

ia FIELD ENGINEERING OFFICES: BOSTON - CHICAGO - CLEVELAND - PHILADELPHIA - NEW YORK 
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cathode bias resistance. Physical specification data in 
| clude an outline drawing, socket connection diagram 
| and general notes. Curves are given for plate current 
vs. voltage for a series of grid voltages. RCA Victor 
Div., Radio Corp. of America, Harrison, N. J. 








THERMOSTATIC BIMETALS. Include five 
types serving various temperature requirements. Bul- 
letin No. 155 first discusses principles, then proceeds 
to a description of constructions and action resulting 
therefrom. Maximum working temperatures of 300, 
450, 600, and 700 deg. F. are shown for four of the 
five available types. The fifth is listed as a rust-resist- 
ing variety with 300 deg. F. max. working temperature. 
Included technical data provide formulae for deflection 
and power in strip and coil forms. Sketches are used 
| to identify strip, U shaped, helix, and spiral bimetallic 

elements, while basic material availabilities are listed 

by thickness in sheets, strips, and blanked or formed 
| pieces. Callite Tungsten Corp., 540 Thirty-ninth 
St., Union City, N. J. 


_BALL BEARING MANUFACTURE. Discussed 
| in Booklet No. A-81. Detailed steps in the manufac- 
_ture of spheres for ball bearings are covered with 
special effort to emphasize the precision involved. Steps 
from electric-furnace making of the steel to final in- 


Ld 
On Active Dut | spection are illustrated in themselves and in analogous 
operations which demonstrate the principles involved. 


| Load carrying ability of steel ball bearings is shown by 
strength tests made in hydraulic testing machines. As- 

Both at home and abroad Garlock products are 

doing a job—on warships, planes, tanks and in 


sembly of components into a finished bearing completes 
industrial plants which are manufacturing war prod- -COLD-CATHODE VOLTAGE REGULATORS. 




























| this presentation of New Departure Div., General 
| Motors Corp., Bristol, Conn. 


ucts and essential goods. Engineers everywhere rely Leaflet gives reference data on three types. Rated at 
on the dependable performance of Garlock packings, | approximate operating voltages of 75, 105 and 150, the 
gaskets and Kiozure oil seals. three tubes are designated as OA3/VR75, OC3/VR105, 
and OD3/VR150. This publication combines general 

Tue Gartock Packinc Company, Pautmyra, N. Y. information like dimensions and positional mounting 
In Canada: The Garlock Packing Company of Canada, Ltd., | requirements with ratings and characteristics—encom- 


Montreal, Que. 


passing supply voltages, operating currents, temperature 
range, starting and operating voltage and regulation at 
5 to 30 and 5 to 40 milliamp. Notes refer to particular 
requirements of installation and specification, and cir- 
| cuit diagrams visualize typical connections. Outlines 
and dimensions are given in a sketch. RCA Victor 
Div., Radio Corp. of America, Harrison, N. J. 





















| PUSH-TYPE CIRCUIT BREAKERS. Provide 
operation by manual reset. Temporary Bulletin 9310 






The Gartockx K.ozvre Oil Seal (Pat- 


aaten quate 20 and meter Gt Niger illustrates the unit in tripped and reset positions and 
low temperatures. Stays firm; stands up a , ‘ a : . 
under severe conditions without losing discusses its features. Text is divided into considera- 


Poa, Saney ot weNiERNY. tions of points of use, type of protection provided, 


calibration and sealing, non-trip-free feature, adher- 
ence to standards, mounting and wiring and luminescent 

G | trip indicator. Physical data are keyed to a set of out- 
| line drawings and listed engineering facts include cur- 


| rent and voltage ratings, vibration, shock and tempera- 
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Announcing 
the New 


WILCO 


BLUE BOOK 


An authoritative treatise—acknowl- 


Handbook on Thermometals 


Contact Materials. 





The Wilco Blue Book deals with the 
29 Wilco Thermometals (thermostatic 
bimetals)—what they are—how they 
are made—their properties, functions, 
applications and temperature ranges. 
Particularly outstanding are the 37 


pages of formulae and charts, which 
give detailed graphic data regarding 
deflection rates, corrosion resistance 
characteristics, resistivity, etc. A large 
part of the Thermometal section is 
devoted to formulae on the behavior 
of various shapes and types. 


‘Wide Range of Contact Materials, Too 
The Blue Book also fully describes 


the new developments in Electrical 
Contacts made during 30 years of pio- 


edged as a complete Engineering 


and 





neering research in this field. New 
and old Wilco contact materials listed 
and described include Silver, Plat- 
inum, Gold, Powder Metal and Tung- 
sten Contacts; Wilco Aeralloy Mag- 
neto Contacts; Collector Rings and 
Brushes for use in rotating and con- 
trol devices; Silver Faced Steel for 
bearings, shims and other industrial: 
purposes; Gold-Filled and Rolled 
Gold Plate and Radio Wire: Wilco 


Small Castings. 


What leading engineers say about the 
1944 Wilco Blue Book 


ee 


A model for supplying the in- 
formation needed by engineers for 












their use of manufactured products.” 


“A maximum of factual informa- 
tion—a minimum of adjectives.” 





“All the data necessary for the 
incorporation of such products. into 
structures.” 


The new edition of the Wilco Blue 
Book makes available to you the ex- 
tensive knowledge and research of a 
company, which since 1914 has been 
an outstanding producer of precision 
thermostatic bimetal and contact ma- 
terials. 


To get your FREE copy. write today. 


Tue H. A. Witson Company 
105 Chestnut St. Newark 5, N. J. 
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ture endurances. Trip vs. load curves are not included 
in the publication but are indicated as being available 
on special request. Square D Co., 6060 Rivard St., 
Detroit, Mich. 












MINERAL AND VEGETABLE WAXES. Such 
data as melting point and penetration are tabulated for 
ceresin, amorphous, ozokerite, and black mineral waxes 
in a currently available leaflet. Accompanying notes 
point out the advantages and limitations of each. A 
corresponding number of vegetable waxes are related 
to their characteristics of saponification, acid, color, 
ester value and melting point. Distributing & Trad- 
ing Co., 444 Madison Ave., New York 22, N. Y. 






TRANSFORMERS 
and COILS 









CAPACITORS FOR WAR. Shown at their battle 
stations in Booklet WP-I, Prefaced by chapters dis- 
cussing the basic definitions of capacitors, their speci- 
fication and constitution, the presentation passes to 





consideration of points of specification, types available 
and points of use in military equipment. Presented 
® . as a salute to the Signal Corps, the remainder of the 
Standard and 2p hE book is a color-photo presentation of Signal Corps 
CUSTOM ec Le personnel and equipment in the field. In an appendix 
CONSTRUCTION = halk +i \ are given considerations which will likely affect the 
Tle = | Ste place of the capacitor in the future. Solar Mfg. Corp., 
Sacer - | a 285 Madison Ave., New York 17, N. Y. 





PLUG-DISCONNECT WIRING. Relates friction 
type disconnect unit to system of wiring for an entire 
product. Literature is designated as Bulletin 522. 
Sketches and associated copy treat each of the steps 
in this type of assembly from the staking together of 
conductor and special tip through the composition of 
circuits with a special beryllium copper spring coupler. 
Succeeding sections catalog the basic disconnect splice. 
3- and 4-way disconnects, tongue type disconnects and 
disconnect terminal strips in a variety of styles. These 
include stud, double end, flange and shell designs. An 
appendix covers full information on related tools for 
assembly of units by hand and power. Thomas & 
Betts Co., Inc., Elizabeth 1, N. J. 





FLUORESCENT LAMP BALLASTS. | Includ- 
ing single, two-, three-, and four-lamp ballasts, Bulle- 
tin 441-FL gives complete information. Descriptive 
matter covers performance, design, construction, in- 
service stallation, frequency, ventilation, vibration, reduction 
always of stroboscopic effect and guaranty. Data sheets list- 
mat ing range, power factor, types and dimensions are shown 
plus wiring diagrams with suitable captions. Space is 
given over to lamp service suggestions going into de- 
tail on subjects of average life, normal failure, normal 
depreciation, blackening, circuit voltage, starting dif- 
HERCULES ELECTRIC & MFG. CO. ficulty, etc. Jefferson Electric Co., Bellwood, III. 
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2416 ATLANTIC AVENUE * BROOKLYN 33, N. Y 
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PRODUCTS FLY WITH PLANES. Brochure 

DC and AC WELDERS + TRANSFORMERS * MAGNETIC CLAMPS * SOLENOIDS ~ . . : ss 
RIVET HEATERS © SPOT WELDERS » FLUORESCENT BALLASTS © SPECIAL CONTROLS offers details on automatic engine control, precision 
push-pull control, hydraulic safety shut-off and the 
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24-HOUR TESTS FORECAST 
5 YEARS 

OF SUSTAINED © 

OPERATIO 
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What will happen in 1959 nobody can fore- 
tell. One fact is clear, however, The DeJur ; 
potentiometer that you buy today is so de- | 
signed and constructed as to provide at least — 
15 years of efficient operation. This figure 

. . and it is a conservative one .. . is based 
on simulated production-line tests in our 
laboratory as well as reports’from the field. 












Operating at half-cycle, at as many as 
2,500,000 revolutions over a 24-hour period, 
a specially-developed rotation tester checks 
the endurance of DeJur potentiometers. The 
wiper travels from minimum to maximum 
resistance at rates stipulated in American . 
Standards Association specifications. Me- 
chanical and electrical characteristics are 
checked under abnormal as well as normal 
conditions. Effects of day-in and day-out per- 
formance are analyzed. Out of these tests 
come DeJur potentiometers whose depend- —s_— 
ability can be counted on for extended 
period of time. Data sheets upon request. i 
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NEW YORK PLANT: 99 HUDSON STREET, NEW YORK 13, N.Y. 


CANADIAN SALES OFFICE: 560 King Street West, Toronto 
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STRIPPERS 


eth ee 






e CLEAN CUTTING 






@ PRECISION STRIPPING 





e@ FAST WORKING 





e@ EASY OPERATING 






The Wenco S-15 Simplex wire stripper employs a unique 
patented oscillating blade principle assuring a complete 
and clean job of stripping insulation. 

This stripper will accommodate wire up to 7/16 diam- 
eter stripping insulation without scratching, marring or 
damaging wires in any way by a simple quick withdrawal 
of the wire through the blades. 

It is indispensable for stripping parallel wire, heater 
cord and outer jacket on service cord. 

The Model S-15 is the simplest operating production 
wire stripper on the market. 

Send sample wires and have your stripping problems 
engineered by Wenco. 

Ask for your copy of new bulletin. 















Write for Dealership Plan. 


WENCO MANUFACTURING CO. 
SIMPLEX WIRE STRIPPERS AND CUTTERS 
DIES * STAMPINGS * SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22, ILLINOIS 
AAS AE ACNE A TT TRANS CRITIAN ER MENA PN NP 
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POWERFUL 
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A MULTI-POLE RELAY FOR AIRCRAFT 
AND MOBILE EQUIPMENT 


The G-M Type 27 relay is designed for permanence of 

adjustment. Exceeds usual aircraft specifications for 

temperature, hurhidity, elevation, salt spray, require- 

ments. The following are actual examples of type 27 

characteristics: 

1 Type 27, specification 12700, single pole single throw relay— 
contact pressure 50 grams minimum; acceleration 10g.; coil 


power 90 milliwatts at 25° C. ambient; contact gap .010 inch; 
weight 54 ounces. 


2 Type 27, specification 12746, three pole relay with two double 
throw contacts and one single pole normally open contact— 
contact pressure, 30 grams minimum; acceleration, 10g.; pick- 
ap. 3.75 milliamperes maximum with 10,550 ohm coil (148 
milliwatts); contact gap .010 inch; weight 544 ounces. 

Comparable relays with a variety of contact forms and coil 

resistances can be supplied. We invite your inquiries. 


















G-M LABORATORIES INC. 
4300 NORTH KNOX AVENUE, CHICAGO 41, ILL. 
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chronometric radio-sonde. Other components for speci- 
fication within products other than planes are included. 
Representative types of planes now in use are illustrated 
and identified. Simmonds Aerocessories, Inc., 30 
Rockefeller Plaza, New York 20, N. Y. 


FLUID METERING PUMP SYSTEMS. Be- 
cause of the hazards of ice formation in bad weather 
and on altitude flights on propellers, carburetor venturi, 
and windshields, a metered flow .of anti-icer fluid is 
available as shown in Check Chart No. 7. Performance 
data, design and specification are given, plus drawings 
and illustrations of the two types listed. The chart 
relates information on mounting, weight, capacity range, 
etc. Eclipse Aviation Accessories, Eclipse-Pioneer 
Div., Teterboro, N. J. 


FUME- AND WATER-TIGHT GROMMET. 
Illustrated bulletin showing packing member parts for 
marine, automotive, aircraft, electrical and industrial 
products. Advantages are listed under a diagram with 
corresponding letters to distinguish parts.. Assembly 
facts are covered in text plus instructions on ordering. 
Engineering specification table is shown listing type, 
approximate scale, weight, finish and material. Arens 
Controls, Inc., 2253 South Halsted St., Chicago, III. 


FLEXIBLE DRIVE SHAFTS. Listed in section 
of catalog 40 A. Primarily concerned with a descrip- 
tion of flexible shaft machines for grinding, buffing, 
drilling, etc., this publication includes in incidental fash- 
ion a number of specifiable components such as hand 
pieces, spindles, collets, angle heads, etc. Construc- 
tion and styles of standard flexible shafts are given 
together with notes on materials and workmanship. 
Core and housing constructions are considered, and 
tabular data relates hp. and rpm. factors to shafts of 
various diameters. Information required for specifica- 
tion or recommendation is listed. Stow Mfg. Co., 
443 State St., Binghamton, N. Y. 






MOLDING UREA-FORMALDEHYDE. A plas- 
tic handbook. After an introduction which points out 
the developmental significance of the plastic under con- 
sideration, space is given over to discussing such of its 
properties as color, surface and finish, resistance, effect 
of heat, translucency and strength. Physical constants 
are listed in a table. Following sections go into the 
specific considerations of use in illumination, of elec- 
trical properties and of basic factors effecting design of 
the molded product. In another part of the book, mold- 
ing techniques find consideration under headings of fine 
powder and granular compound, and hard, standard, 
medium, soft and extra soft plasticities. Succeeding 
chapters cover storage and handling, preforming, mold- 
ing, preheating, testing, shrinkage, common molding 
difficulties, proper die construction and definning and 
finishing The appendix contains Electrical Testing 
Laboratory reports on strength, heat deterioration and 
efficiency of reflectors ; definitions of physical and elec- 
trical terms; specific gravities of materials; weight— 
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Design that part in bl 
and cut SPT Tine 


time as much as 50% 


Widely used to replace plain-carbon 
and low-alloy steels, ArmaSteel has 
effected remarkable savings in the 
production of varied parts for war 
equipment and pre-war products. 


Fundamental savings are two-fold: 
1. Compared to forgings and bar stock, 
ArmaSteel greatly reduces the amount 
of metal to be removed, since it is 
cast to conform closely to final shapes. 
2. ArmaSteel gives 10% to 50% better 
machinability, with a 20% to 100% 
increase in the number of parts fin- 
ished per tool grind. Experience in 
the broaching of a particular gun part 
shows approximately 15,000 pieces 
obtained per tool grind without the 
use of a coolant. 


Successful applications of ArmaSteel 
range from gun parts weighing less 
than a pound, to Diesel locomotive 
pistons weighing more than 50 pounds. 
We suggest that you investigate the 
advantages ArmaSteel may provide in 
your manufacturing operations. 


*Reg. U. S. Pat. Off. 


SAGINAW 
MALLEABLE IRON 
DIVISION OF 
GENERAL MOTORS 


Saginaw, Michigan 
* 
DO MORE THAN BEFORE 
BUY MORE WAR BONDS 
* 
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After time-tested, quality Fel-Pro 
» Gaskets, Packings and other Sealing Materials 
*% are installed, there’s no escape for 
wasteful, trouble-making “‘little drips” of 
Water, Oil, Steam, Chemicals. 
In military service, in aircraft and other war 
industries, Fel-Pro products are meeting every 


ible sealing requirement. ; 
TT And I'M SKIPPIN'— 


—And there’s no shortage of 
Fel-Pro Sealing Materials; even WHEN FEL-PRO 
GOES IN, | 





















those “drafted for the duration” 
have been successfully replaced 
by new, specially developed, 
improved Fel-Pro products. 
Send today for FREE Fel-Pro 
Folder containing 36 
actual samples of sealing Ss 
materials, applications, 
engineering data, etc. 
Felt Products Mfg. Co. 
1536 Carroll Ave. 
Chicago 7, Ill. 


SYNTHETIC 
RUBBER 


GASKETS 


packings « sealing materials 




















CLEVE-TUNG TUNGSTEN POWDER 


FOR (Carbide \S CONTROLLED 
Spectographically 


In order to insure the quality of the tungsten you require for 
carbide purposes, Cleve-Tung starts with premium ores. 
Nothing less is admitted to our manufacturing program. 
We further safeguard the purity ofCleve-Tung metal pow- 
der by rigid spectographic control, and also its physical 
properties by regulating the size and distribution of its par- 
ticles. Nor need you have the slightest fear of contamina- 
tion from molydenum or other extraneous material, since 
tungsten is the only metal processed under our roof. 




















Cleve-Tung makes tungsten products exclusively, 
__ lncluding metal powder, rod, contacts and electrodes. : 








CLEVELAND TUNGSTEN, INC. 


00 MEECH AVENUE CLEVELAND, OHIO 













volume relationships ; conversion rules and tables ; prop- 
erties of water; mensuration formulae; and hydraulic 
ram capacities. Plaskon Div., Libby, Owens, Ford 
Glass Co., 2112 Sylvan Ave., Toledo 6, Ohio. 


CONSTANT LEVEL OILERS. Bring automati 
visible control to the oiling of ring or ball bearings 
Leaflets Nos. 24-A and 25-A illustrate and describe two 
models of oiling devices specifiable in the lubrication 
parts of machines. Diagrams show how substitution 
of these units for conventional oil cups helps to main 
tain a constant level of oil in the housing and at the 
same time provide a visible index as to condition of oil 
in the system. Other sketches illustrate parts of the 
mechanism and feature the micrometer level rod, the 
dust cap, provision for oil surges and the positive air 
seal. Of the two models, one includes a glass body and 


the other a crystal-clear reinforced plastic one. Trico 
Fuse Mfg. Co., Milwaukee, Wis. 
HAND-CALIBRATED INSTRUMENTS. Cata- 


log No. 16 starts with a brief forward defining moving 
coil, electro-magnetic and electro-dynamic types. Suc- 
ceeding pages are devoted to full description of am 
meters, voltmeters, wattmeters and such related com- 
ponents as shunts and resistors. Models included are 
suitable for projection, semi-flush and flush mounting 
in rectangular and round cases of various designs. 
Portable instruments are also included. Several pages 
of actual size reproductions display the kinds of scales 
offered. Four types of scale and pointer combinations 
are available for distant reading, accurate close-up 
reading, extreme accuracy, dual close-up and distant 
observation. Construction details include consideration 
of special contour pivots and other features of the 
products. Norton Electrical Instrument Co., 75 
Hilliard St., Manchester, Conn. 


PLASTICS AND INDUSTRIAL FABRICS. 
Services relating to custom molding and extruding of 
plastics plus a discussion of newly developed synthetic 
fabrics. Bulletin M306 reviews the remarkable com- 
bination of physical properties and styling available in 
fabrics for specification in motor, rail and air trans 
portation units. These same materials are also made 
available in the form of screening for uses ranging from 
insect control to filtration. Under plastics, a number 
of successfully executed custom molding assignments 
are illustrated. Firestone Industrial Products Co., 
Akron, Ohio. 


PLASTIC PARTS BY INJECTION. §Informa- 
tion in booklet is designed to aid in choice of types. 
Text suggests that preliminary consideration should be 
given to properties of the different materials, design 
limitations of the desirable types, economy of produc- 
tion and cost of the projected part as related to other 
materials and production methods. Facts about. the 
two basic plastic types—thermosetting and thermo- 
plastic—are compared from the points of view of 
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‘The Effortless Ease 


with which CLUTCH HEAD Screws are driven home. . . employing 
the substitution of method for muscle. . . with definite output 
gain at the end of the day. The explanation is simple. With the 
straight-walled Clutch recess, matched by the straight sides of the 
Type ‘‘A”’ Bit, there is no “‘ride-out’”’ tendency and, therefore, no 
need for strenuous end pressure. This exclusive CLUTCH HEAD feature 
eliminates the fatigue factor set up by end pressure. In addition, 
the wide Clutch of this modern screw develops speed and confi- 
dence in line assembly work by presenting a safe, easy-to-hit target. 


CLUTCH HEAD contributes so many outstanding exclusive 
advantages for faster, better, safer, and lower cost pro- 
duction that it has come to be accepted as “‘The Screw 
That Sells Itself.” You may demonstrate this to your own 
satisfaction by asking us to mail you package assortment 
of CLUTCH HEAD Screws and sample of the Type “‘A’’ Bit. 


The fact that CLUTCH HEAD Screws This rugged Type “A” Bit 
operate with the ordinary type delivers long uninterrupted 
screwdriver simplifies problems of service. A brief application 
field service. This feature has proved of the end surface to a grind- 
its value in many phases of the ing wheel restores original 
war effort. This modern screw is efficiency. No delay, and 
available in Standard and Thread- no *“‘back-to-the-factory” 
forming types for every purpose. shipment for reconditioning. 
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KOLLSMAN PITOT TUBES 
ground to shape 


POLISHED AND BUFFED 
with the help of 


AEA 


METHODS 
AND 
























They're rather delicate operations ... preparing 
and then correctly assembling the various parts of 
these Pitot Static Tubes used aboard planes of all 
types for transmitting pitot and static pressures to 
the instrument board. 


Whenever there’s a polishing operation or a buf- 
fing job the Kollsman people make use of LEA 
Methods and LEA Materials. They found by expe- 
rience that in LEA they could obtain the desired 
results more quickly and more economically than 
by other methods and materials. 


Your product may be similar to a Kollsman Tube 
or it may be as unlike it as a tank is to a machine 
gun. Yet, if you carry out a burring, polishing or 
buffing operation, you might also 
profit by adopting LEA Methods 
and Materials. We'll be glad to 
discuss your problem with you. 





THE LEA manuracturine co. 


WATERBURY, CONNECTICUT 
Burring, Buffing and Polishing . 
ment of Production Methods and Compositions 
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- Manutacturers and Specialists in the develop- 
6-LM-6 


thermal behavior, impact resistance and other items in 
a long list of properties: Injection, compression, ex- 
trusion and transfer molding are described by text and 
accompanying sketch. Injection molding is shown to 
have a number of advantages. Brief comparisons are 
included to cover the various types of cellulose deriva- 
tives and a number of synthetic resins. Appended are 
such helpful references as definitions of plastic prop- 
erties and tables of specific gravities, and decimal- and 
weight-conversions. Emphasis is given to plastic po- 
tentialities by a number of included examples of suc- 
cessfully engineered items. Amos Molded Plastics 
Div., Amos-Thompson Corp., Edinburgh, Ind. 









METAL-SCUFFING STUDY. Offers aid in the 
specification of material for low friction mechanisms. 
Included in Bulletin No. 17 is information developed 
| from 1esearches into problems of galling, seizing and 
scuffing of metal surfaces in contact with one another. 
| Test methods are fully described, results are charted, 
and conclusions tabulated. “Tests include conditions in- 
| volved in the wearing-in of mating surfaces, continuous 
| loading as applied to as-machined mating surfaces, and 
worn-in steel surfaces against bronze, graphitic cast 
| iron and special alloy materials. Conclusions presented 
indicate a number of new discoveries of potential sig- 
nificance to the engineer-designer. Meehanite Re- 
search Institute of America, Inc., Pershing Square 
Bldg., New Rochelle, N. Y. 
























MARKER SPECIFICATION GUIDE. Charac- 
teristics and availabilities in decalcomanias. In this 
_ folder, a check-chart diagram shows preferred and 
| usable types which can be specified for attachment to 
| a wide variety of surfaces. Those listed include crinkle, 
| camouflage, raw wood, enamel, paint, varnish, shellac, 
lacquer, plastic, glass, leather, plated or dipped metal, 
| raw metal, anodized metal, cloth and rubber. In an- 
| other reference table, methods of application, possible 
_ designs, and inherent features are related to each of 
the available types. Illustrations show the wide range 
of utility possible. Meyercord Co., 5323 West Lake 
St., Chicago 44, IIl. 

















CATHODE-RAY THEORY AND PRODUCTS. 
Reference manual pertains to cathode-ray tubes and 
instruments, Contents include a general description of 
cathode-ray oscillographs -involving special sections on 
high-voltage power supply, amplifiers, linear time-base 
generators, intensity modulation, low voltage power 
| supply and mechanicai considerations. Another chap- 
ter is-devoted to special design factors involved in trans- 
| formers, filtering and regulation, amplifier deflection— 
sensitivity and deflection-factor, square wave response, 
| low frequency distortion, stray circuit-capacitance, high 
frequency compensation, dc. signals, noise, z-axis am- 
plifiers, attenuators and positioning circuits. Under 
| time-bases or sweep generators, sections go into some 
detail on linear time-bases; synchronization; return 
trace blanking; single sweep; gas triodes; high vacuum 
sweep circuits; and sinusoidal, spiral and radial time- 
| bases. This section of the book is followed by a full 
| cataloging of cathode-ray oscillographs in a number of 
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lt May Pay to Recheck Your Designs 


Specifying materials correctly may sometimes be a difficult habit to 
acquire but it often pays to do so. The demand for Seymour Nickel Silver 
has grown steadily since World War |. Wars sharpen wits, unseat old 
customers. It is now established that the versatility of Seymour Nickel 
Silver can far outweigh its slight extra cost. As a base for silver, nickel 
or chrome plate, it has no superior. Its ductility range is a joy to the 
spinner and stamper. Its corrosion resistance is remarkable. A table of 


characteristics is given above. 
Our present output is confined to the war effort. Nevertheless, check over 


the characteristics of Seymour Nickel Silver with an eye to improving your 
present war products or peace products that are still in the planning stage. 


THE SEYMOUR MANUFACTURING CO. 
49 FRANKLIN ST., SEYMOUR, CONN. 
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SYWCHON 


TIMING MOTORS and 
TIME MACHINES for 


Your post-war Time Controls 


@ You want controlled power—consis- 
tent power—for time controls and time 
switches. Power that is measured out 
evenly with every electric impulse, giving 
utmost accuracy and reliability to the care- 
fully geared machines you build. 


@ You get this power with SYNCHRON 
Timing Motors. Built to take it—with oil- 
impregnated double bearings, brass gears, 
hardened steel shafts—and a reputation 
for customer satisfaction that dates nearly 
a quarter of a century. 


‘@ SYNCHRON is at war—serving our 
Country on every battle front—with timing 
motors and time machines designed espe- 
cially for tough fighting jobs. But our ex- 
panded facilities enable us to extend a 
cordial invitation to forward - thinking 
manufacturers to tell us about their time 
control problems. Write— 


HANSEN MANUFACTURING CO., INC. 
PRINCETON 3, INDIANA 
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@ The tiny, self-starting, self-lubricating, 
synchronous motor—or the complete 
SYNCHRON Tin.ing Machine — will meet 
your most exacting require nents for sustained 
power, compactness, and accuracy. Ask for 
engineering data. 











types together with accessories, specialty products, and 
tubes. Allen B. Du Mont Laboratories, Inc., 2 
Main Ave., Passaic, N. J. 


STORAGE-BATTERY MEGOHM METER. 
Shown as preferable to hand cranked generator driven 
instruments. Bulletin No. 445 summarizes the fea- 
tures of the newly developed text apparatus in 10 points 
including: Direct reading, wide coverage and readabil- 
ity, sensitivity and accuracy, battery rechargeability, 
lowness of maintenance cost, ruggedness, ease of opera- 
tion and compactness. One section is devoted to the 
routine functions of operation including measurements 
of high and low resistance, checking of battery condi- 
tion, recharging by ac. or de., battery refilling and 
preparation for storage. The instrument is illustrated 
in several models and styles, and design and com- 
ponents are thoroughly described. Herman H. Sticht 
Co., Inc., 27 Park Place, New York, N. Y. 


ROTOR TYPE SWITCHES. ith particular 
significance for radio specification. Catalog type list- 
ings in technical bulletin, No. 730, are prefaced by a 
general description of design and materials involved. 
Two standard sizes are displayed for a mounting diam- 
eter of 27 and 4% in. A current-temperature chart 
gives temperature rise above ambient for both switches. 
Text discusses pure silver conducting paths, friction 
between parts, detent action, circuit flexibility, space 
requirements, insulation, locking of rotor elements, 
soldering lugs, frame and mounting, spacing of parts, 
current capacity, inductance and capacitance. Color- 
coded diagrams show available selection among different 
rotor styles and detent wheels. Dimensions and gen- 
eral outlines are set forth for both switches. A diagram 
reveals flashover voltage, capacitance, resistance, and 
inductance for the various paths possible in operation. 
Communication Products Co., Inc., 744 Broad St., 
Newark, N. J. 


MEN AND COMPANIES 


Continued from p. 250. 


power-control apparatus together with the auxiliaries 
ordinarily furnished. Contents include electric power 
apparatus subdivided into general, rotor rotation, phase 
sequence, and connection diagrams. Under rotating 
apparatus are considered dc. generators and motors ; 
ac, generators and synchronous. motors; single phase, 
capacitor, polyphase induction motors ; and synchronous 
converters. Constant potential transformers break 
down into sections on single-, three-, and three-to-six 
phase units; and connection diagrams. Further sub- 
jects include feeder voltage regulators; industrial con- 
trol; instrument transformers; current limiting re- 
actors; constant current transformers of moving coil 
type; attachment plugs, receptacles and caps; and elec- 
tric water heaters. Copies are available from Nema, 


155 W. 44th St., New York 17, N. Y. 


Electrical panel type instruments are the sub- 
ject of a revised standard of ASA No. C39.2._ Revi- 
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Plaskon Urea-Formaldebyde 
Assures Safety and Long Life 


in Electrical Control Devices 


High Resistance to High Voltages 
.. Chats why Plashon war choren for This special job! 


O: primary importance to the electrical engineer, and 
certainly the most unusual electrical property of Plaskon 
urea-formaldehyde, is its resistance to arcing. Most molded 
plastic insulators form a conducting carbon path which 
allows a continuance of the circuit when subjected 
repeatedly to the impingement of an electrical arc. 


Molded Plaskon urea-formaldehyde insulators, however, 
maintain their excellent dielectric properties when sub- 
jected to such electrical arcs, due to the formation on the 
surface of the Plaskon insulator of extremely condensed 


chemical residues, high in their insulation value. Even 
long exposure to high humidities, and immersion in salt 
solution for 24 hours, fail to destroy the resistance of 
Plaskon to arcing. 


Because of this unique combination of electrical proper- 
ties, plus the range of colors in which it is available, 
Plaskon urea-formaldehyde is suitable not only for 
color-coded electrical switches, high and low tension circuit 
breakers and fuse blocks, but for heavy duty switchboards 
and line connectors and plugs as well. 


These are The advantages of Plashon Materials for Electrical Designing : 


Plaskon Grade 2 
Compound 


Plaskon Resin 
Glue 


1. Materials bonded by Plaskon 


Plaskon Melamine 
Compound 


Plaskon Urea-Formaldehyde 
Compound 


1. Wide range of lightfast hues, from 1. A Plaskon urea-formaldehyde of 1. Assures ample protection where 


translucent natural and pure 
white to jet black. 

Smooth surface, eye-catching, 
warm to touch. 

Completely resistant to common 
organic solvents, impervious to 
oils and grease. 

Possesses extremely high flexural. 
impact and tensile strength. 
Highly resistant to arcing and 
tracking under high voltages and 
high frequencies. 


good quality, lower in price than 
regular Plaskon, and adaptable to 
economy production requirements. 


High resistance to, and retains 
lustre, surface and color in, pres- 
ence of water, common organic 
solvents, soaps, etc. 

Identical unusualdielectricstrength 
and freedom from arcing and 
tracking as regular Plaskon. 
Furnished in one shade of black 
and brown only. 


water or high humidity prevent 
the use of urea compounds. 


2. Exceptional resistance to acids 
and alkalies. Non-porous, non- 
corrodible. 


3. Under extreme conditions of heat 
and humidity, is non-tracking, 
highly resistant to arcing, and has 
high dielectric strength. 

4. Highest heat resistance of all light- 
colored plastics. 


water, on land, in the air. 


Resin Glue cannot be separated 
at glue line—the material fails first. 


2. Plaskon glue line is completely 
moisture-resistant, cannot be 
weakened by mold or fungi. 


3. Maintains its tenacious grip in 
heavy-duty service for years, under 


PLASKON DIVISION, LIBBEY « OWENS * FORD GLASS COMPANY 
2137 SYLVAN AVENUE e TOLEDO 6, OHIO 


The properties and characteristic 
in molded form, and the proper m 


Jo] oldie n, ore d 


ussed 


TRADE MARK REGISTEREO 


* » MATERIALS « « 
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valuable Plaskon ha book. Its 


of interest to engineers and fabricators 
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INTO THE FIGHT 


. SEND WASTEPAPER 


IT GO TO WASTE. . 


DON’T LET 


Hote! Write or wire for our new 8-page circulor listing needed 


redio ports, available for immediate delivery . . . coils, controls, 


speokers, condensers, relays, switches, resistors, transformers, etc. 
All merchandise subject to prior sale. Dept. L-6 












































MR. LITTLE on 


MR. BIG 


One wants radio and electronic com- 
ponents and equipment in dozen units 
—the other calls for hundreds. One 
needs help on priorities—the other 
has a ticklish technical problem. One 
can use non-critical parts—the other 
asks for made-to-order apparatus. Big 
or little, whatever the requirements, 
Lafayette Radio Corporation acts as a 
friendly cooperative agent. As leaders 
in the field, we have the confidence of 
leaders. We service industry, govern- 
ment agencies, the military forces, 
schools, laboratories, dealers, etc. Why 
don’t you, too, get acquainted with 
the Lafayette Radio Corporation's 


method of doing business? 





























sions have been made as a result of field experience. 
Standards provide for complete interchangeability of 
instruments both electrically and mechanically while 
leaving the manufacturer free to use his ingenuity on 
interior design and to introduce improvements. Stand- 
ards are written to cover performance requirements, test 
methods, standard dimensions, and ranges for standard 
series of instruments involving quality demanded by 
the armed services. They result from nearly a year’s 
experience with the standards in use by the electrical 
industry and the armed forces. A small number of 
additional ranges have been added, and the gun shock 
and vibration requirements of the instruments have been 
lowered. American Standards Association, 29 W. 
39th St., New York 18, N. Y. 





External Ammeter Shunts for Panel-Type In- 
struments is the subject of a related standard given 
ASA No. C39.5. It is*a simplification of the ranges 
of external ammeter shunts used to extend the measure- 
ment range of electrical meters. Careful consideration 
has been given to inclusion of switchboard type units. 
It was found that in almost all cases where shunts are 
used with panel-type electrical indicating instruments. 
designs were satisfactory. Such shunts are already in 
extensive production especially for aircraft use. Shunts 
of the design recommended in the standard are suf- 
ficiently precise for use with panel-type electrical in- 
dicating instruments and are, in addition, easier to 
manufacture and more economical in material than the 
switchboard type. The suggestion is that designers 
utilize this standard as extensively as possible to 
achieve maximum production with a minimum use of 
time and material. As far as possible, replacement 
shunts will be based on this standard. Both this and 
the preceding standard include applicable specifications 
and drawings, classification, materials and workman- 
ship, general and detail requirements, methods of sam- 
pling, inspection and tests, packaging, packing and 
marking for shipment, and requirements applicable to 
individual government departments. Copious notes 
and drawings clarify the texts. Both are written so 
as to be used directly for procurement purposes by the 
Army and Navy. American Standards Association, 29 


West 39th St., New York 18, N. Y. 


Crystal units. ASA standard C75.11 includes in- 
formation on piezo-electric elements mounted in sealed 
holders—assemblies being non-keying ; suitable for air- 
craft use; and having frequency, full-load, and activity 
tolerances as stated. In this publication, for the first 
time, British, Canadian, and American practice in. the 
manufacture of aircraft crystal units is coordinated. It 
has already been adopted by the Signal Corps Standards 
Agency and the Bureau of Ships. Covered are per- 
formance requirements and test methods that come up 
to the high quality of crystal units for the armed forces. 
It may also serve as a guide in new equipment. Con- 
tents of the standard include applicable specifications 
and drawings, classification, material and workmanship, 
general detail requirements, methods of sampling, in- 
spection and tests, packaging, packing and marking 
for shipment. American Standards Association, 29 W. 
39th St., New York 18, N. Y. 
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PERMANENT MAGNETS MAY DO 
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PRECISION instrument used for 

guiding both large and small ships 
to their destinations is the magnetic 
compass, such as the one illustrated 
above. Unprecedented quantities are 
required for marine service. Many mag- 
netic compasses are also used in planes 


’ and tanks. 


Modern compasses are versions of 
the earliest known application of per- 
manent magnets. Today the hundreds 
of uses for permanent magnets are 


Rendezvous on a “Fly-Speck’”’ 


Help Win the War in ’44— 
Buy War Bonds! 


She 





widely diversified and are expanding 
rapidly through aggressive engineering 
and research. 

34 years of specialized experience in 
this field have enabled us to play a lead- 
ing role in developing these new uses. 
Our large, modern plant is one of the 
nation’s vital sources of supply. 

Write us, on your letterhead, for the 
address of our office nearest you and a 
copy of our “Permanent Magnet Man- 
ual’’ containing valuable data. 





Copyright 1944——-The Indiana Steel Products Co; 





INDIANA STEEL PRODUCTS 
Company 


w® SPECIALISTS §#N PERMANENT MAGNETS SINCE 1910 *& 


6 NORTH MICHIGAN AVENUE 





°e CHICAGO 2, ILLINOIS 















PLENTY OF WIRING SPACE 


is only one of the many practical features of the SHAWMUT Type-B MOTOR 
SWITCH that recommend it to its thousands of users. Designed for the future in 
the present, like all SHAWMUT equipment, it is simple and sturdy, and of long 
electrical and mechanical life. It is convenient, compact, positive in operation, 
and easy to install. It serves a hundred uses in connection with apparatus driven 
by fractional horse-power motors. For full information, ask for our Bulletin 406. 


The Chase-Shawmut (Company 
Newburyport, Massachusetts 
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ECTOR 


TOR’S LIFE 


Built into the motor by the manu- 
facturer—a Klixon Motor Protector 
protects a motor’s life by preventing 

dangerous overheating and possible burn- 
outs. And the best part of a built-in Klixon 
Motor Protector is that it is matched to the 
particular motor by the motor manufacturer 


providing a tested and proven combination. 


Here’s how the Klixon Motor Protector 
works —when a motor gets dangerously hot — 
“click”, the protector cuts “off” the power... 


then when it cools to safety, it clicks the power 


“on” again either by manual reset or automatically, 
depending on the type of protector you specify. 


Get full motor life from your motors. Insist on 
Klixon Motor Protectors with every motor you buy. 
They'll reduce work stoppage, repair costs and 
delays. Klixon Protectors are available for D C. 
motors up to 30 volts—for A. C. motors all sizes. 


SPENCER THERMOSTAT CO., ATTLEBORO, MASSACHUSETTS 
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We carry hundreds of 
items in stock to meet 
practically every in- 
stallation require- 
ment. 


Odd shaped pieces 
stamped and formed 
from strip and wire 
on high speed ma- 
chines. 


Our Tool Room is 
equipped to make 
dies for your special 
needs. 


HOT TINNING 
NICKEL, CADMIUM, 
SILVER AND 
ZINC PLATING. 


All pieces can be fur- 
nished in any desired 
finish. 


“PRECISION” 


T IS a part of our obligation to customers to see that every metal 
stamping sold under the name of ‘Stewart’? measures up to the 


highest standards of Precision. This means—uniform gauge of metal, 
correct angle of bend, and openings placed in their true positions, 
according to blue print. 


Every Stewart Stamping, small or large, must conform to specifi- 
cations. Badly formed, out-of-true, defective stampings simply 
can't get by. Under our rigorous system of constant checking, the 
password is “Precision.” 


Send for samples and quotations. Let us have your blue prints and 
specifications. Quick response to inquiries. 


STEWART STAMPING COMPANY 


621 E. 216th Street . New York 67, N. Y. 


STEWART 


METAL STAMPINGS 


TERMINALS LUGS BRACKETS’ CLIPS 
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CUSHIONED TO 
SMOOTHNESS 


Every time a broadside is fired—it creates a 
minor earthquake. What stands between this 
impact and the ship’s sensitive instruments? 

Through the new science of smoothness— 
rubber mountings have been engineered into 
equipment. These rubber springs give effective 
insulation against the impact of gunfire, the 
vibration of engines, even the shock of nearby 
explosions. 

The use of rubber mountings to cushion 
vibration, noise and shock has moved ahead at 
lightning speed during the war. 

Engineered rubber mountings have become 
a new machine-design tool for the designers of 
tomorrow’s peacetime products. 


These mountings—developed largely by the 
scientists and engineers of United States Rubber 
Company—have important benefits to offer 
makers of delicate instruments, electronic ap- 
paratus, machinery, automobiles, buses, trucks 
and railroad and street cars. 


eee ie 


NG SHOCKS— Rubber mount- 


RUBBER TECHNOLOGY—U.S. Rubber 
Company scientists engineer rubber 
just as steel is engineered. New devel- 
opments and processing have made it 
possible to unite rubber and metal in 
an enduring bond, as shown in these 
mountings. 


oer eta Seni 

ings, specially desi 

for this huge drop forge, prevent trans- 

mission of shock from ry hammer- 
a 


ed and engineered 


blows that would otherwise shake entire 
buildings and shorten the life of the 
machine. 


TRAVEL COMFORT—A new era of riding- 
smoothness began with the application 
of rubber mountings on railway cars. 
U.S. Rubber Company experts have 
worked hand-and-glove with transpor- 
tation engineers to reduce jolt and 
vibration for travelers. 


Listen to the Philharmonic-Symphony program over the CBS network Sunday afternoon, 3:00 
to 4:30 E.W-T. Carl Van Doren and a guest star present an interlude of historical significance. 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE - ROCKEFELLER CENTER - NEW YORK 20, N.Y. - In Canada: DOMINION RUBBER CO., LTD. 
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At WESTON, production finally has outstripped the overwhelming 
war demand for panel and other instruments . . . making WESTONS 
again obtainable on a basis to meet most war production schedules. 
To experienced instrument users, this means they again can obtain the 
instruments whose design and manufacture incorporate the broadest 
instrument experience in surmounting the requirements of exacting 
applications. The instruments whose consistent, uniform performance 
simplifies their problems of inspection, handling and other burdensome 
procedure . . .and whose dependable, long-term accuracy assures better 
operating performance from the devices into which they’re built. 

Why not discuss your instrument schedules with WESTON, today 


..and be sure of obtaining the added product efficiency which authen- 
tic WESTONS provide. 


Weston Electrical Instrument Corporation 
618 Frelinghuysen Avenue, Newark 5, New Jersey 


e Panel & Switchboard Instru- 


ments (DC, AC, and Thermo) 
e Precision DC and AC Portables 
e Instrument Transformers 
Specialized Test equipment 
¢ Laboratory Standards 
e Sensitive Relays 
e Light Measurement Instruments 
e Aircraft Instruments 
e Electric Tachometers 


e Dial Thermometers 


FOR OVER 35 YEARS LEADERS IN. ELECTRICAL MEASURING INSTRUMENTS 
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Significant Facts for Steel Users...No. 2 


GRANITE CITY ELECTRICAL SHEETS 


..+ provide increased production 
and better product performance 


Granite City on-the-spot quality control makes 
these benefits possible by assuring scale-free sheets 
of unusual flatness, greater ductility, uniform tem- 
per, grain structure and core loss. 


Users report less spoilage and rejects, clean 
punching, increased die-life, faster assembling and 
better performance of finished products. 


Our cooperation to the full extent of our ability 
on any electrical sheet problem is assured. 


GRANITE CITY STEEL CO. 


Chicago « Cleveland « Denver + Houston « Indianapolis 
Kansas City « Los Angeles « Louisville « Memphis « Mil- 
waukee « Minneapolis « Moline « New York « St. Louis 


GRANITE CITY SHEETS 
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(HOT ROLLED SHEETS - COLD ROLLED SHEETS - STRIPLATES » TIN PLATE + TERNE PLATE - ELECTRICAL SHEETS » TIN MILL PRODUCTS + PORCELAIN ENAMELING SHEETS 
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A QUART 
INTO A PINT MEASURE 


And, ‘‘by the same token,” you can’t get as much grease 
into a single-row-width ‘‘sealed”’ ball bearing, as goes into 
the double-row-width “CARTRIDGE” BALL BEARING of 
equal bore and outside diameter. Look at the section 
drawings herewith, and you’ll see why. 
wel the single-rowW-width shielded or “‘sealed’’ bearing, 

é that very small grease space inside the sealing plates. 

te further that there is no space available for a highly- 
ient, truly grease-tight seal. 

Now, in contrast, see that big grease reservoir between 
the seals, in the “CARTRIDGE” BEARING section—pro- 
viding at least DOUBLE THE GREASE CAPACITY of the 
shielded or ‘‘sealed’’ bearing, and greatly extending the 

sing intervals. Note, too, how the wide, inwardly-ex- 
ing seal flanges, and the oil grooves on the inner ring, 
nde AN IDEAL SEAL THAT PREVENTS THE ESCAPE 
SE_AND EXCLUDES DIRT, whatever the shaft 
angle. 

Furthermore, the “CARTRIDGE” SEALS ARE REMOV- 
ABLE AND REPLACEABLE, should you wish to inspect the 
bearing or change the grease. And the refilling plug makes 
it easy to put in a new charge of grease. You can’t do this, 
with the ordinary shielded or ‘‘sealed’”’ bearing, which is 
permanently sealed. 

QUALITY, too, is just as vital as QUANTITY, in the 
grease in your bearings. So, every “CARTRIDGE” BEARING 
leaves our factory, abundantly packed with NORMA 
“STABILITY-TESTED” GREASE, which has great resistance 

os RUFF N to oxidation as well as excellent lubricating properties. 
AYRMA-AVFFMANN Summing up ... all these distinctive features,of, thes. 
a “a NORMA-HOFFMANN “CARTRIDGE” BALL BEARING * 
C A RTRI D G mean prolonged bearing life, less lubrication attention 
and lower maintenance cost. Write for the Catalog 
‘BALL BEARING enumerating many additional advantages. Let our engi-* 
neers work with you. 


NORMA-HOFFMANN BEARINGS CORP'N, STAMFORD, CONN. «© FOUNDED eae 
TO WIN THE WAR: Work—Fight—Buy War Savings Bonds! 
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DIECASTING 
DIGEST 


I—The ‘’Slow-Squeeze’’ Injection Method 


There are two general types of injec- 
tion systems for the pressure die casting 
of non-ferrous alloys. One is -the sub- 
merged plunger injection system: for low 
melting point alloys such as lead, tin and 
zinc; the other is the cold-chamber in- 
jection system for high melting point 
alloys such as aluminum, brass and mag- 
nesium, wherein the molten metal is hand- 
ladled from the furnace pot directly into 
a ported injection cylinder from whence 


it is injected into the die cavities by a 
hydraulically actuated plunger. 

Another type formerly used extensively 
for aluminum and magnesium was the 
submerged goose-neck injection system 
wherein a pear-shaped cast steel recep- 
tacle was immersed in the molten metal, 
then elevated into contact with the die, 
the molten metal being forced into the die 
by 500 psi air pressure. Aluminum has 
an affinity for iron, and absorbs it; and 


TTD OU Sa any Ata 
at Yio, Saudeasting Cot 


%*& The die castings shown here, 16” in diameter and 
weighing 944 and 12 pounds respectively, are being 
produced at the rate of 30 or more per hour, faster 
than ever before. They are made of aluminum-silicon 
alloy on a Lester-Phoenix HHP3X die casting machine, 
and their total cost, machined and delivered, is 1/5 
that of sandcast parts. Made by the ‘‘slow-squeeze” 
injection method, they are stronger and denser than 
ordinary die castings, approaching forgings in physical 


characteristics. 
information on the 
model best suited to 
your needs, write: 


For 
FREE! 


Send for this well- 
illustrated 8 - page 
on die casting 
and die casting 
equipment. 


LESTER-PHOENIX, INC. 


2635 CHURCH AVE, CLEVELAND 13, OHIO 


DIE CASTING MACHINES 


JUNE 1944 


iron reduces the elasticity of aluminum. 
This method is therefore unsuitable for 
castings requiring strength and solidity 
and has been practically abandoned. 

In the cold-chamber method for alumi- 
num, to eliminate iron pick-up a graphite 
or silicon carbide pot is used jn the hold- 
ing turnace instead of a cast iron or steel 
pot. If an iron pot is used, it is cleaned 
and coated frequently with a special insu- 
lating lime coating. 

in the past, there has been considerable 
emphasis on the necessity of high injec- 
tion velocity for the cold-chamber die 
casting of aluminum. This was an inheri- 
tance trom air goose-neck injection. 

During recent years, excelient castings, 
comparatively free of porosity, have been 
produced by permanent molding—that is, 
by gravity pouring into heated metal dies. 
‘Lhe casting was poured slowly, the metal 
towing slowly from the bottom upward, 
thereby allowing the air and gases to 
escape ahead of the molten metal. Alu- 
minum castings so made were superior to 
those made at high injection velocity on 
pressure die casting machines. Therefore, 
the obvious thing to do is to produce 
aluminum pressure die castings in the same 
manner and at practically the same rate 
of metal flow used in making permanent 
mold castings. 

Porosity, the principal defect in all 
castings, may arise from two main causes. 
One is voids caused by shrinkage; the 
other is voids caused by entrapped air and 
gases. If high pressure can be applied on 
the casting as it chills in the die, then 
shrinkage and shrinkage voids may be 
prevented and any entrapped air and gases 
will be reduced to the minimum in vol- 
ume, possibly undiscernible even by 
X-ray. Therefore, the best metal han- 
dling system for making structurally 
strong die castings is the cold-chamber 
method of high pressure injection, with 
the slowest possible injection speed con- 
sistent with the rate of chilling of the 
molten metal and the thickness of the 
casting sections. (Thin sections chill much 
faster than heavy ones; magnesium and 
the copper-zinc alloys chill much faster 
than aluminum. The injection velocity 
must therefore be high enough to fill the 
die cavities completely before solidification 
of the gates shuts off the flow.) This 
procedure, augmented by a high final 
pressure application or squeeze on the 
casting as it chills, constitutes the “slow- 
squeeze” injection method and produces 
the strongest castings. 


Factors to be Considered 
When Designing Die Castings 


If you are now making die castings or 
planning to do so, you may find Herbert 


Pacroes Te Be Comsecste 
(Wree Senenms Bw Casrees 
6 


meweees cate 
Se 


Chase’s excellent treatise on designing for 
high production of die castings extremely 
useful. You may have a copy with our 
compliments.—Lester-Phoenix, Inc., 2635 
Church Avenue, Cleveland 13, Ohio. 
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A AMT of Fi different Ee 


wes HAPPENS to men and machines in the extreme cold 


of the stratosphere or in the steaming heat of 


the tropics? 

Scientists in war plants wanted to find out. And so they 
built test chambers in which they could duplicate punish- 
ing climatic conditions. 

Viewing the tests called for glass windows. The wide 
variance between atmospheric conditions inside and out- 
side the chamber would result in fogging or frosting 
of the glass, with impairment of visibility . . . were 
it not for a new Libbey-Owens-Ford development 
Thermopane. 

Thermopane is a glass insulating unit, in which two or 
more panes of L-O-F Glass, separated by layers of scien- 
tifically cleaned and dried air, are held together with a 


patented metal-to-glass bond—Bondermetic Seal. Conden- 


sation between the panes is eliminated. No dust or dirt 
can seep into the unit. 

For peacetime equipment and buildings Thermopane 
offers many possibilities, because it combines the light- 
transmission and transparency of regular glass with the 
heat-saving and heat-control values of an insulating unit. 

As you design equipment, products or buildings for 
tomorrow, remember the versatility of glass. Remember, 
too, that we will gladly apply our knowledge of glass- 
making and glass characteristics to your problem. When 
may we help you? Libbey-Owens-Ford Glass Company, 
2664 Nicholas Building, Toledo 3, Ohio. 


Destructible7 Wood—Metal—Plastics—Glass. No material is 


indestructible. However, barring unseen conditions, no material will fail 
on a job in which it has been properly specified and engineered. When 
our application engineers say ‘‘Yes'’, you can be sure about glass. 


LIBBEY: OWENS : FORD 


a Guat lame in GLASS 
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BRIDGEPOR 
DURONZE 


Product improvement does not necessarily 
require radical changes in design or construc- 
tion. Often it may be accomplished by using 
a better material for vital parts. 

Wire and cable connectors exposed to 
severe weathering, corrosion and smoke while 
under stress do not fail when made from 
Bridgeport’s high-strength DURONZE, which 
helps guard costly equipment. 

Parts of the connector illustrated were cut 
from DURONZE III rod on an automatic screw 
machine. They average more than 90,000 
pounds per square inch in tensile strength. 
Because DURONZE III is harder than most 
alloys, has a low coefficient of friction, and an 
extremely low creep value, the connector can 
be tightened more easily and retains its hold 
without loosening. It can also be used re- 
peatedly without deterioration. Users of wire 
and cable connectors should specify DURONZE 
for their manufacture. 

Are you working on improvement of exist- 
ing products, or on future developments? If so, 
your plans may well begin with the selection 
of high-strength DURONZE for vital parts. 
Bridgeport’s 80-page DURONZE Macual con- 
tains complete technical data on these modern 
engineering alloys. Write for your free copy 
today. 


Mill orders will be accept. 
ed in accordance with 
existing priority regulations. 


Established 1865 
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How fo Read a 


VIBRATING REED FREQUENCY METER The BIG “case”’ that 


was solved by plastics 


in 


Easy 





Lesson! 


por examyale: 


stand still. 
co = at | 
: | 
60 a 60. 


60.5 cycles. The 60 
and 61 cycle reeds are 
vibrating equally, but 
to less than full ampli- 
tude. Side reeds are 
quiet, 















ON THE NOSE! Model 21-FX, full 
cycle increment, shown indicatin 
a frequency of 60 cycles. The 


60.75 cycles. The 60 
cycle reed is vibrat- 
ing a little, and the 61 
cycle reed is vibrating 
to almost full ampli- 
tude. Other reeds are 
quiet. 


cle reed is vibrating to full am- 
itude with the adjacent 59 and 
1 cycle reeds practically at a 


60.75 cycles. Note 
this is a half-cycle in- 
strument. The 60.5 and 
the 61 cycle reeds are 
vibrating equally. 


. : a 24 | 410 


24.85. Watch the 
scale! Each division is 
one half cycle. Fre- 
quency lies between 
24.5 cycles and 25 
cycles and closer to 25 
than 24.5. 


118.0. This one is 
easy. Each division 
represents a full cycle. 
The 118 cycle reed 
has no competition in 
this example. 


395. This is a cinch, 
too. How many cycles 
per division? Five — 
right. The 395 cycie 
reed has everything 
its own way, here. 


Now, how good are you ? Watch your Scales! 


60 





‘o 420 


400 


El 
24 
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SIMPLY READ THE REED 






Bulletin VF-43 with sup- 
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J-B-T INSTRUMENTS, INC. 


437 CHAPEL STREET © NEW HAVEN 8, CONNECTICUT 6-JBT-4 







NE of plastics’ big 


jobs .. . in both 
dimensions and design 
j is this I-T-E 
Circuit Braker case, 
molded by Aico. 
Base and cover each 
measure 1914" x9” x 


3” Strength and safety features are molded-in .. . 


in a single operation. 


Aico engineers found use for their 28 years of experi- 
ence in solving this circuit breaker case in plastics. 
finished product combines strength and clean appearance, 
affords maximum protection to operator and mechanism 
and is designed for simple installation. 
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The tenth in Aico’s series of plastics applications. 
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AMERICAN INSULATOR CORPORATION, New Freedom, Pa. 


} 5 Al ey BC 


CLEVELAND 


DETROIT - 


STON - 


BRIDGEPORT - 
NEW YORK 


BUFFAL 


+ PHILADELPHIA 
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— for aircra 
most adverse conditions 
Ng-equipped — g 
© 115 volts A.c, built in an aluminum 


TYPE C-2B-14 (illustrated ‘aia 
b—d 

able to blower applications eels nan 

tinvous duty. Ball-beari . 

1/100 HP, 6, 12,246 


ft use. Well adapt. 
Designed for con- 
die-cast housing. 


(Enlarged 
Wllustration) 
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Oster Type 2-CB motors stand up under the most 
TOM -1Et Medel Ts Hh Tt ae Tal) tee eee 








Designed to save space and weight 
and to give you dependable service 


You can depend on Oster motors 
to live up to the world-wide repu- 
tation of pre-war Oster appliances, 
and to deliver results that add to 
the prestige of your product for 
war and peacetime uses. Careful 
engineering and precision work- 
manship assure you of depend- 
able, trouble-free performance... 


the all-around satisfaction that jus- 
tifies your good judgment in choos- 
ing a dependable source for motors. 

Illustrated is a type C-2B-1A, 
1/100 H.P. model in current pro- 
duction; other models up to 4 
H.P. Let us help you fit this or 
other Oster motors to your re- 
quirements, M-15 


John Oster Mfg. Co. of Illinois 


Department E-15 
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Genoa, Illinois 
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cludes enone and od cies -, 
parts, discs, bridges, supports, all 
varieties of stampings, condenser - : 
films, etc. , 
One of the most exacting phases — 
of our business is the production of 
mica parts for radio tube and com- 
ponent manufacturers.: Our 27 years © 
of experience enable us torendera 
quick and understanding service on 
this and other phases. Hundreds of 
leading companies rely upon our __ 
complete facilities and wide experi- 
ence to take care of both usual and 
unusual requirements. We shall be 
glad to quote costs or discuss any 
problems you may have. 


FORD RADIO & & MICA CORP. 


538 63rd ‘Street, Br 











MAGNETIC. 
PILOTED 
PISTON 
VALVE 


General Controls K-15, two-wire, current 


















PATENTED SPRING ACTION 
failure, is a high pressure valve handling 
large capacities with minimum pressure drop. 
Main valve held open electrically minimizes 











pressure loss. Packless, available normally 







SINGLE closed. Operates on wide variety of fluids 
vena 00 and gases. Write for Catalog 52. 











GENERAL CONTROLS 


801 ALLEN AVENUE e GLENDALE 1, CALIF. 
BRANCHES: Boston, New York, Philadelphia, Cleveland, Detroit, 
Denver, Chicago, Dalles and Son Francisco 













V3 Actual Size 


‘ac. FLOAT SWITCH 

A.C. 
COMPACT — DRIP-PROOF — RUGGED 
§NEXPENSIVE — Adjustable lever arm 


















HIGHEST QUALITY 
FOR 45 YEARS 


eee ne Kester engineers will gladly 


assist you in working out any 









S ¥ { T C k flux or solder problem. Write 
1, Actual Size RATED 2 HP. fully, — obligation. 
v u Contacts — 
Write for Winite a re ae KESTER SO LDER COMPANY 
Bulletin L-2 tained Pressure—Fast Break 





4209 Wrightwood Avenue, Chicago 39, Illinois 
Eastern Piant: Newark,N.J. Canadian Plant: Brantford, Ont. 


AUTOMATIC CONTROL CO. 
1005 University Avenue . ST. PAUL 4, MINNESOTA 
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ON POST WAR PLANNING 


INVESTIGATE GENERAL PLATE 


SHEET e TUBE e 


The post-war parade has started and General Plate 
Laminated Metals (sheet, wire and tube) are already 
being incorporated into the designs of many contem- 
plated peace-time products such as chemical equipment, 
electronic devices, signal control apparatus, instru- 
ments, radios, electrical equipment, etc. 

Permanently bonded laminations of precious metals to 
inexpensive base metals provide precious metal per- 
formance at a fraction of the cost of solid precious 
metals . . . while base metals to base metals combina- 


WIRE 


- 


tions provide specific performance requirements often 
not obtainable by a single base metal. 

Many new combinations of laminated metals . . . devel- 
oped since the war and battle-proved on all fronts . . . 
are also finding use in products which will be available 
after peace. 

Now, while your post-peace products are in the design 
stages, is the time for you to investigate General Plate 
Laminated Metals. Our engineers are available for con- 
sultation. Write specifying your specific problems. 


GENERAL PLATE DIVISION 


of Metals & Controls Corp., Attleboro, Mass. 


50 Church St., New York, N.Y. © 205 W. Wacker Drive, Chicago, Ill. © 2791 Kensington Place East, Columbus, Ohio 
© 2635 Page Drive, Altadena, California © 


Metals and Controls Corporation Divisions manufacture the following products: Laminated © Solid Precious Metals, Electrical Contacts — Solid and Roller 
Plated Precious Metals in all forms — Truflex Thermostat Metals. 
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TRANSFORMERS 


Up to 10°KVA from Standard Parts 


The Chicago Transformer Corporation specializes 
in, and is equipped to handle, both the design 
and manufacture of Custom Transformers for new 
applications. 


Given the description, and the electrical results 
desired, our organization should best be able to 
solve your new and difficult transformer problems. 


- ; : 
Fast & Firm (Ree 


Fast in assembling and firm in grip, these ALLEN 
hex-socket screws save time and simplify design for ma- 
kers of motors, motor-driven machinery and appliances. 


SAVE TIME because hand- ES) W an f ed 
ily reached with Allen hex = Y N S 
keys in the hardest-to-get-at * ~ iy E N G E E a 


places. Small screws can be 
held on end of the key and 
threads engaged in the tap- 
ped hole without fingering- 
in. Adapted to high-speed as- Electronic 

sembling with power drivers. | Mechanical 


SIMPLIFY DESIGN because Metallurgical 

Allens’ greater strength per- - ¢ Factory Planning 

mits use of smaller- size ¢ Materials Handling 
screws, accommodated by * Manufacturing Planning 
smaller flanges, lighter parts. wil 4 ie caniieitibiiates 
Aewnnese threading Ss dnatede oP pabaeremtabe of hanes ad- 


high Class 3 fit further adds a r vanced types of communications equip- 
to holding-power in com- ; ; ment and special electronic products. 


pact designs. : Apply lor write), giving 
al full qualifications, to: 


Radio 
Chemical 
Electrical 


Order ALLEN samples or stock require- 
ments of your local Industrial Distributor. | Cc. R. L. 


EMPLOYMENT DEPARTMENT 





THE ALLEN MFG. COMPANY Western Electric Co. 
100 CENTRAL AV., KEARNY, N. J. 


HARTFOR D, > aN i i 7 iv > 4 CONN. Applicants must comply with WMC regulations 
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Work goes faster—because it’s easier—smoother—with a slide rule at 
your finger-tips. Post slide rules “fill the gap” until better Post rules are 
available. Instruction manuals and leatherette cases included. 


No. 1452D: Ten-inch Celluloid Face bevel edge slide rulé. Inches and 
metric rules on bevel edges. List Price 


No. 1446D: Ten-inch Painted Face vertical edge slide rule. Inches and 
metric rules on vertical edges. List Price 


No. 1444D: Five-inch Celluloid Face pocket slide rule with convenient 
additional reference charts. List Price 


These “emergency”™ slide rules—for immediate delivery—have Scales A, 
B, C1, C, D, and K on front. On reverse: Scales S$, L, and T. 


NARI RON 


LOS ANGELES 


The Yrederich Post Company 


939 S. OLIVE TRINITY 8164 
MGA 1 
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JUST PHONE 


THE 


NEAREST NUMBER 


Atlanta JACK. 2121 
Birmingham 3-8183 
Boston LIBERTY 4690 
Buffalo CLEVE. 0370 
Chicago KEY. 7000 
Cincinnati MAIN 2664 
Cleveland CHE 7347 
Columbus MAIN 3420 
Dallas RIVERSIDE 4403 
Dayton ADAMS 9174 
Denver MAIN 5161 
Detroit RAN. 8483 
Ft. Wayne ANT'Y 4142 
Fort Worth 3-3244 
Hollywd GRANITE 4188 
Houston CAPITOL 1233 
Indianapolis MKT, 4466 
Jacksonville 5-2166 
Kens. City VICTR 7881 
Knoxville 3-4944 
Los Angeles 


Los Angeles MU. 2341 
Memphis 8-6796 
Milwaukee MARQ. 7246 
New Orleans RAY. 0331 
New York WIS, 7-7678 
Oklahoma City  3-6306 
Omaha ATLANTIC 7890 
Philadelphia . LOM. 7044 
Pittsburgh ATL 3350 
Portland ATWATER 8681 
St. Louis CHESTNUT 0688 
Salt Lake City 4-7823 
San Diego FRANKLIN 1344 
San Francisco DOU. 5975 
Seattle MAIN 4022 
Tampa M-8377 
Toledo ADAMS 7224 
Tulsa 3-0168 
Washington NATL 4063 
Wichita 2-2722 
TRI. 8164 


or mail or phone to 


The Frederick Post Company 


Main Office: Chicago 
Branches: Detroit » Houston 
Los Angeles » Milwaukee 











“Now, if we 


were only 
staying at THE ROOSEVELT” 


When you stop at The Roosevelt you don't risk getting 
marooned like this. For you'll be within walking range 
of Manhattan's Midtown activities. Direct passageway 
from Grand Central Terminal to hotel lobby. A reserva- 
tion at The Roosevelt liquidates a lot of bother. 


Rooms with bath from $4.50 


THE ROOSEVELT 


Robert P. Williford, General Manager 
MADISON AVE. AT 45th ST., NEW YORK 
—A Hilton Hotel— 


OTHER HILTON HOTELS FROM COAST TO COAST: 
TEXAS, Abilene, El Paso, Longview, Lubbock, Plainview; NEW MEXICO, 


se 4 eal : ; Albuquerque; CALIFORNIA, Long Beach, Los Angeles, The Town House; 
; : MEXICO, Chihuahua, The Palacio Hilton. Hilton Hotels, C. N. Hilton, President. 


WINNING THE WAR | 
ON EVERY | || LOUTHAN SX-1 STEATITE 
BATTLEFRONT | | LOW LOSS INSULATION 


IN THE | For RADIO HIGH 
Communication DIELECTRIC 


hallicratters / Equipment Use —— Dense 
SCR-29 aL . . So Malia 
NS - * 
) MMUNIC ATIO : _ ~ ape recision ade 
C0 TRUCK me pp Mad 
The LOUTHAN MANUFACTURING CO. 


‘Ceramic Specialists Since 1901’’ 


EAST LIVERPOOL, OHIO, U.S. A. 


PAPER, OIL AND ELECTROLYTIC CAPACITORS 


INDUSTRIAL 
CONDENSER 


CORPORATION | ao i 
W. NORTH AVE., CHICAGO 22, U.S.A ee a SOL-REX 
Beas REG. U.S. PAT. OFF 
Miniature Incandescent Lamps 


for all purposes. 


HERZOG 
MINIATURE LAMP WORKS 


12-23 JACKSON AVE. LONG ISLAND CITY, N. Y. 
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These cylinders are used for inflating the 
life rafts of the Army and Navy. Uninterrupted 
production was vital, but available forging 
equipment was inadequate to meet the demand. 


As in so many other instances, Presteel’s possi- 
bilities were investigated. Worcester Pressed 
Steel Company now produces these cylinders 
in several types, drawing them from chrome 


Wlorcester p, : 


molybdenum X 4130 steel, and performing a 
preliminary necking operation. Presteel was 
the first company to cold-draw life raft cylinders 
from this material. 

Worcester Pressed Steel Company is accus- 
tomed to meeting emergencies. If your company 
is faced with a tough production problem, 

consult — 


cS SED STEEL CO. 
SS 


606 Barber Avenue, Worcester 6, Mass. 


ALLOY STEELS AND OTHER METALS COLD FASHIONED SINCE 


1883 
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= FOR PRESENT 
AND POSTWAR PRODUCTS 


if AKRON PORCELAIN can be used INVESTIGATE MODERN 
in your products you can set up AKRON PORCELAIN— 
your delivery schedule immediately. 
it is available NOW in any quantity. 


Modern AKRON PORCELAIN can be 
tailor-made to exactly fit your 
products—compounded and shaped 
to your specific needs and held to 
close tolerances. 


investigate this time-tested and 
versatile material for your prod- 
ucts today. Our Engineering Depart- 
ment is eager to work with you-— 
no obligation, of course. 


l-cuy4 © n ll 


For All Fastening Devices Re- >, ifications, sam- 


quired In Product Designing. Le ‘\ wine. os an 


suggestions 
and estimates. 


ENGINEERS: Here's 
the BIG POINT about 


Uron the smallest and least expensive Pann ee. 

ports of any manufactured product — the a AM PPE ITE 

FASTENERS — hinge the working efficiency, a 

the durability, the safety and the depend- hae 

ability of the whole unit. They are the in- 7s REGULATORS 
a te 


dispensable links between the vital and 
costly parts that MUST be held together 
securely and permanently. It is important 


thet they be selected with utmost care. 


At STRONGHOLD, you can depend upon 
the superior quality and fine workmanship 
of o wide range of fasteners that meet 
every requirement of product design, from 
big husky bolts and rods to screws so micro- 
scopic they might have been designed for 
your watch. 


BATTERY VOLTAGE 


; VOLTAGE OF 24V | WITH AMPERITE 
Moke STRONGHOLD fasteners “Standard — 4 . BATTERY & CHARGER ; «in a aan 


Equipment’. They will serve you well. ba a TEN taste) nes 
Prompt quotations; fast fabrication and E 50 
delivery dates. wf) 


STRONGHOLD uses four-way communica- : } i Features: 


tion to check on your phone and wire 


inquiries. IT’S FASTER TO TELEPHONE. 1. Amperites cut battery voltage fluctuation 
CALL WHITEHALL 4680. from approximately 50% to 2%. 

2. Hermetically sealed—not affected by alti- 
MANUFACTURERS tude, ambient temperature, humidity. 
SCREW PRODUCTS 3. Compact . . . light . . . and inexpensive. 


212 W. Hubbard St. Chi , Ui. . ; 
pate DELAY RELAYS: For delays from I to 100.seconds. 
Hermetically sealed. Unatfected by altitude... . Send tor catalogue sheet. 


NEW! 4-page folder will help you solve Current and Voltage Problems: 
contains much valuable data in practical form — Write for your copy mow. 


FA MPERITE CO., 561 Broadway, New York (12), N.Y. 
In Canada: Atlas Radio Corp., Ltd., 560 King St., W. Toronto 
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many new types of low-inertia Drag Cup Motors 
DT COM Pm mL ma eC TT 


ACTUAL SIZE 


DRAG CUP MOTOR SIMPLE REVERSING CIRCUIT 


Design Engineers requiring a low- 

inertia, quick-reversing unit will be 

interested in the many new types 

of Kollsman Drag Cup Motors— 

particularly the new 115 volt 60 

cycle units which can be run directly 

from a regular single-phase outlet 

with the addition of a capacitor as shown in the main 
illustration. 

The low-inertia, quick reversing characteristics are 
obtained by a special light aluminum cup, used in place 
of the usual solid metal rotor. Speed of roration is varied 
by controlling voltage input to one or both windings 
or by varying one phase angle. Direction of rotation 
may be changed by reversing the leads or phase of either 
winding. 


Where additional torque is needed, and a slight 


ELECTRICAL EQUIPMENT 


> SQUARE J) COMPANY 


A 


ELMHURST, NEW YORK 
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increase in inertia is not undesir- 
able, copper cups may be substi- 
tuted for aluminum cups. 


In addition to applications as 
motors, Kollsman Drag Cup Units 
are sometimes used as induction 
generators. 


OPERATING CHARACTERISTICS —115 VOLT 60 CYCLE DRAG CUP MOTORS 


Rotor | Speed Reversing Time| Stopping Time | Stall Torque 


776-05 Aluminum | 2930 RPM 12 sec. 2 sec. 50 in/oz. 


776-015 Copper 2930 RPM .20 sec. A sec. 656 in/oz. 
For latest information about Kollsman Drag Cup 
Motors write to Kollsman Instrument Division of 
Square D Company, 80-14 45th Avenue, Elmhurst, 


New York. 


KOLLSMAN AIRCRAFT INSTRUMENTS 


GLENDALE, CALIFORNIA 








Alert to buyers’ needs, Thomas will gladly 
assist you in your search for new and better 
ways to do things. Since Thomas has facil- 
ities for a wide range of mill practices, it 
can give you cold rolled strip steel with 
unusual characteristics. Careful Thomas 
production provides a uniform and depend- 


able raw material with which to work... 


with it you can speed your production to 
meet intensified quality competition now 


and in the future. 


BRIGHT FINISH NOT COATED, SOLDER COATED, 
ELECTRO -COATED WITH NICKEL, ZINC, COPPER, 
BRASS, AND LACQUER COATED—IN COLORS 


o.0¥ 6 wo 


7.0" eee ee 
et 
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CENTER 


The primary function of a motor or dynamotor 
is to produce a specified type of mechanical or 
electrical energy. In the human body such 
energy, or muscular activity, is controlled hy the 
nervous system which directs this force into 
useful work. Similarly, our units are built to be 
activated and controlled by a set of field coils, 
wound in each instance to obtain a certain 
performance. 


Field windings in Eicor products may be series, 
shunt, or compound wound, depending on the 
desired output characteristics. Such factors as 
the size of wire, number of turns, and type of 
insulation, are then carefully calculated so as to 
produce field strength of optimum efficiency for 
each design. These coils are unit or gang wound 
on forms, taped, impregnated and baked, and 
then protectively sealed to withstand extremes 

of humidity. These operations produce windings 
sufficiently flexible for shaping and mounting 
without strain, assuring trouble-free excitation 
for the life of the unit. 


Properly designed and fabricated field windings 
represent only one of many important factors in 
building “specification”” motors and dynamotors. 
Every detail of every operation is done with the 
same painstaking care. That’s one more reason 
why Eicor products are so frequently specified. 


Chicago, U.S.A. 


Vidas B tt Phar Elen heats - pd. ¢ MOTORS * POWER PLANTS * CONVERTERS 
' d at tas “- 8 ee, ee or feels vriema Ce eo 
NG r vem te) a be reters ae) ry Ll ola 
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A vise that’s transparent 


@ Modern warfare has measurably increased the 
number of special alloys used in spring making. 
At the same time modern plastics have simplified 
the requirement of careful, systematic analysis. 

Simply by cutting and polishing the transparent 
lucite which securely grips an embedded spring 
a cross section of each coil is exposed and readily 
viewed. The microscope is but one of the tools 
we employ to produce accurately. designed, 
longer lasting springs. 

Phone Holly, 2211 or from Detroit, dial Cherry 4419 


AMERICAN SPRING 
0F HOLLY inc. wots, micuican 


THOMPSON ELECTRIC STOP TIMER 


A PRECISION INSTRUMENT FOR TIME MEASURING 


Measures elapsed time to i 
YS second! Used instead of a — 
stop watch for all labora- 7 a | COIL and HOUSING 


tory, instrument and ma- Typical of Doyle products are 


chine operations _ testing solenoids consisting of automatic 
where high accuracy is re- chokes, voltage regulators and sim- 
quired. 3” dial. Operates : ie ’ ilar items. Bobbin Wound coils, 
on 130 ‘ees oe : ? Sian 3 cold drawn housings and plunger 
aes ; parts complete the assemblies. 
cycles. Special speeds, dial 
graduations and remote con- 
trols, to your specifications. 


The H.C. Thompson Clock Co. - TRA NS FORMERS by Doyle cn 
38 Federal Street - Bristol, Conn. A Wide Variety +e 


Fully enclosed transformers, ranging in 
size from a few watts to several kilowatts 
capacity are regular items of manufacture 
by Doyle. Smaller units, such as fila- 
ment transformers, audio transformers and 
filter reactors areloften mounted in chan- ine 
nel frames either,with or without side LOW VOLTAGE 
shells, TRANSFORMER 


WRAPPED a al 
ROUND - SQUARE - RECTANGULAR One Good Turn—or a Million 


Write for Samples and Prices 
PARAMOUNT PAPER TUBE Co. [i> aiibeeabeian DOYLE inc. 
2734 N. Pulaski Rd., Chicago 39, Illinois 


801 GLASGOW AVE., FORT WAYNE, IND, 
IEE NA NEIL AIS SBE UME TE 
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—for the 5th War Loan drive during June 
and July. The need for the 5th War Loan 
is immediate, crucial. For impending 
events may make the 5th the supreme 
financial effort of the war. 


The U. S. Treasury has set the overall goal 
at $16,000,000,000 — $6,000,000,000 
from individuals alone. This is the big- 
gest sum ever asked of the American 
people—and it must be raised. 


That's why the U. S. Treasury asks Man- 
agement and Labor to sit down together 
and organize—NOW! 
For organization—good organization— 
has been responsible for the excellent 
showing of the payroll market. And its 
most important single superiority has 
’ been personal solicitation—desk to desk, 


Here’s the Quota Plan: 


sis . an 


made during the 


<7 S500 ve tg 


a least st 900 


bench to bench, machine to machine 
personal solicitation. 71% of all persons 


on payroll deductions were solicited for 
the 4th War Loan. 


Now, to personal solicitation, add the 
sales incentive of a definitely established 
plant quota. Build your campaign around 
a quota plan. Set up departmental goals. 
Stress percentage of participation fig- 
ures. Stimulate group enthusiasm. 

In planning your quota campaign, work 
in close cooperation with the Chairman 
of your War Finance Committee. Every- 
thing is set to make the 5th War Loan 
drive a huge success—with your help! 


(Note: You’ve read this message. If it 
doesn’t apply to you please see that it 
reaches the one person who can put it 
in action!) 


average $100 


! 
5” ‘he AR LOAN 


qaised — 
nds to 


tra joyees) 


The Treasury Department acknowledges with 
appreciation the publication of this message by 
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This is an official U.S. Treasury advertisement—prepared under the auspices of Treasury Department and War Advertising Council, *& 
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Nearly everything a fighting man uses contains springs. 
From jumping jeeps to fine precision instruments, his effi- 
ciency—and generally his safety—depends on spring 
reliability. In wire sizes up to ', we are privileged to 
manufacture great quantities of springs for the Army 
and Navy... and it is a deep satisfaction to be able to 
embody in them a long spring-making experience. 


ae 


SPRINGS 
and SCREW MACHINE PRODUCTS 


The Peck Spring Company 12 Grove Ave. Plainville, Conn., U. S. A. 


VO a kd Oo. 
esa: WIN. L.! . 4 
ghee dist. 2 sltes — 300 
and $25 Wat. 
Guantng Vaem Boosey m4 HAVE GUTS, TOO! 
whet your IGNITION or ELECTRONIC problem, 


No matter 
SMITH COILS and SMITH engineering provide the answer. 
Give us your “specs” and we'll see you through. We're now 


Nee ee Sy we 


105 PASADENA AVENUE 
SOUTH PASADENA, CALIFORNIA 


MOLDS are built in our own vo — are “ot 3 Electrical Products 
uced with the latest type o 

Tool Room, becked by Over equipment and the parts are Fg IR ST 

25 years’ experience in making subject to a rigid inspection 

Plastic Molds. before leaving our plant. because they 


INDUSTRIAL MOLDED PRODUCTS CO. 


2035 CHARLESTON ST. CHICAGO, ILL. 


\ 
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NORTON (N) INSTRUMENTS 


Hand Calibrated 
for Your 
Exact Needs 


The scales of Norton Instruments 






SAVE 
TOOLING 








are hand drawn and hand cali- 
brated to meet your special 


| requirements, thus assuring ac- 





curacy_at every reading point. 













Furnished for both switchboard 
and portable use. Magnetically 
shielded. Hardened, specially 
ground pivots, supported by 
sapphire jewels. 






utth HOLLOW TYPE 
CHERRY RIVETS | 


For short runs, experimental work—even for 


Nerton has served the in- 
dustrial and marine fields for 
fifty years. Wherever accurate 
measurement of electrical 
units is called for, there is a 
Norton Instrument to meet the 
requirements. 





many kinds of big runs—Cherry Rivets cut 
Send for our new catalog 


NORTON Electrical Instrument Co. 


| 
costs—increase production. No tool up—no | 
time needed to get ready—no special equip- 


ment. You're in production right from the 


75 HILLIARD ST., MANCHESTER, CONNECTICUT 
start. For riveting pliable, brittle materials or | —— 


plastics Cherry Rivets are ideal. They clinch | Qui BORRI N§ 


securely without the shock that goes with 









For greater strength—more wind- 


conventional riveting. ing area — super - insulation. 















let us send you this handbook on Cherry 
Blind Rivets. Address Dept. A-118, Cherry 
Rivet Company, 231 Winston St., Los Angeles 
13, California. 


PROMPT DELIVERY 0 
Any quantity.Ask for sample RECTANGULAR 
to your specitications. 


PRECISION PAPER TUBE CO. 
ITP isi tame is 
ELM Les CHICAGO 47, ILLINOIS 





See how simple it is. 
1. Insert the rivet. 2. Apply the 
pull. 3. The stem breaks and 






Rent esi ormers 


LET US HELP YOU 
WITH YOUR WARTIME 
CURRENT TRANSFORMER PROBLEMS 


QUICK CHARGE, Inc. 


1750 N. E. 10TH STREET OKLAHOMA CTY, OKLAHOMA 


4. There's the neat, strong job. 










Cherry Rivets, their manufacture and application are covered by 


U. S. Patents issued and Pending 












Lee Rivet 


Los nee chiisoewn 
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Yew COPYING SPEED 


This booklet tells you how to do 
hard copying jobs the modern way 


, 
\ \ 
\\ ' 

Ng 


. Restores faded, 
worn or torn 


tracings. 


Emphasis of 
detail 
retouching. 


without 


. Blanks sections 
to alter copies 
without altering 


original. 


Full-shaded 
isometrics re- 
produced with 
defini- 


tion of tone. 


perfect 


Many 


engi- 
short- 
cuts explained in 
new booklet. 
Send for your 
copy today. 


\ 


HUNTER 


Electro- 
COPYIST 


Hunter Electro-Copyists are 
taking a big load off the 
shoulders of work-swamped 
drafting rooms, making extra- 


sharp prints from pencil draw- | 
ings or direct from blueprints, | 


turning out perfect machine- 
made tracings in minutes, 
eliminating checking and 
proof-reading, delivering clear 
reproductions of anything 
written, printed, drawn or 
photographed with unmatched 


speed. 
a 
WwW 


There is a Hunter Electro- | 
Copyist for every copying | 
need—from the portable of- | 


fice models to special units 


that take originals up to 48” | 
x 168”. All are so simple your | 
office boy can operate them. | 


Write for booklet today. 


HUNTER 


‘Electro-Copyist, Inc. 


430 S. Warren St. 


JUNE 1944 


Syracuse 2, N. Y. 
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Controlled HEAT 


IDEAL 
ARTA RS 


ya UCU ERLE 


Revolutionary “Thermo-Grip” Soldering Tools con- 
centrate instantaneous, intense heat directly on the part 
to besoldered. Melt new high melting point solders— 
quick. Not just ordinary soldering irons, but a com- 
plete line of special tools to do specific jobs—better. 


IDEAL “HOT-BLADE” 
WIRE STRIPPER 


Teer eer TY 


fre ee ae | 


Leas | 


ee 
jin EN RI BOO RD A ETE Pein 


New and different. Strips Cotton, Silk, Synthetic 
(Plastic) Insulations or Rubber Coverings from Fine 
stranded or solid wires. Insulation burned off by two 
electrically heated blades. No frayed ends—no cut 
wires. Many other model strippers available. Send 
wire samples for recommendations. 


Write for Detailed Literature 


PROMPT DELIVERY 


Sales Offices in all Principal Cities 
In Canada: Irving Smith Ltd., Montreal, Quebec. 


IDEAL S 


ba IDEAL COMMUTATOR ODRESSER CO 
1008 Park Avenue Sycamore, Illinois 
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Use it up... 


That’s the thing to do in wartime. Eat every 
bite of food, save every scrap of soap, make a 
patriotic habit of stretching all the supplies in 
the house so they go further, last longer. 


Make it do... 


Before you spend a penny in wartime, ask your- 
self, ‘Do I really need this? Or do I have some- 
thing now that will do?” As you patch and 
darn and turn, you’re keeping prices down. 


it's your money you're saving when you 
help keep prices down. For it’s buying 
too much when there’s too little to buy 
that sends prices up. And when prices 
go up—and keep going up—your savings, 
your future, are in danger. 

How can you help keep prices down? 


Wear it out... 


This year old coats, old shoes, are a badge of 
honor. They show you’re- sensible enough to 
know that one way to help win the war, to keep 
prices down, is to wear your old things out! 


or do without! 


When you put your money in War Bonds, 
savings, taxes, insurance— you’re putting your 
money to work fighting the war and building 
a sound, stable nation for the peace to come. 


By never spending a thin dime you 
could turn into a War Stamp. By think- 
ing twice—and thinking ‘“‘No”—at every 
urge to open your purse. 

By wearing old things out, making 
makeshifts do. Remember, it’s the things 
you don’t buy that keep prices down! 


See that prices go no higher ... Be a saver—not a Buyer! 


A United States war message prepared by the War Advertising Council; approved by the Office of War 
Information; and contributed by this magazine in cooperation with the Magazine Publishers of America. 
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The highest engineering skills—the “know-how”, plus most modern production Space Saver 
facilities—are necessary for today’s windings, for industrial and scientific uses 
as well as airplanes, tanks, submarines, “walkie-talkies”, a wide range of applications. 


ENGINEERS OF 
OVER 30 YEARS’ EXPERIENCE Davis- Made Bobbin 


Wound Relay Coil. 


This long experience and two large plants are at your command for immediate 
attention to any problem in coil-windings. Davis-made Precision Coils mean 
most compact construction, moisture-proof, acid free, for magnets, motors, gen- 
erators, solenoids, relays, transformers, electronic units; aircraft ordnance and 
marine equipment, communications, neon lighting, X-Ray timing, vibrators, any 
winding need. 


Prompt Estimates for any Windings, any Quantity 


Without ob!igation, send blueprints or specifications. Wire or write 


DEAN W. DAVIS & CO., inc. 


Precision-Made Coils for Every Electrical Purpose 


1006 FIRST ST., KENTLAND, INDIANA Re oe. 0 


and Generator Field Coil. 


Use a SPEEDCRAFT 
WIRE STRIPPER 


for Faster and 
Better Wire 
Stripping 


With rugged construction 
precision adjustments and 
machine tool accuracy 
ae have been 
pleasing hundreds of users 
over a period of 18 con- 
secutive years. 


Write for complete information—sending wire samples—no obligation 


THE WIRE STRIPPER CO., 273 fsir Sr: 
Why ILSCO PRODUCTS HEAVY-DUTY REVERSING MOTORS 


Are Best and Easiest to Use 


. Seamless copper tubing is drawn Re Staded- PP. ale g /, le = fee 


down to size in our own plant. 


ee eee SE cae of Our engineers have recently developed, and thoroughly 


each lug. . tested, the new motor shown above. Its full load rating 
Maximum contact surfaces. EO is 2150 r.p.m., 0.15 lb. in. torque, 0.0055 h.p.; drawing 
one —__ oF 5 i 45 watts at 115 volts, 60 cycles. Starting torque is 
Simple in construction. 0.16 lb. in. Shading coils, with externally-controllable 
Sound in design .. . Write for switching circuits, make this motor reversible while 
and many other reasons proved in Diste and running. This is the first of the Heavy-Duty Reversing 
; actual use throughout the nation. Type BARCOL MOTORS to be placed in production 
Please rush us sample and Prices — others with larger output will follow. 
illustrated 32-page catalog. 5 


Firm Name. . dena me \ ) ] C iH M ig | | Y 
Mbit, Bos cawbn. as ee | | | | a9 Chee 
ILSCO COPPER TUBE & PRODUCTS, Inc. | J aie ee oe 


CINCINNATI, OHIO 


Toe 


SINGLE HOLE 


SOLDERING 
LUGS 


SIAR wr p 
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A, Thesecond Army- 

M\ Navy “E” Award 
itation for high achieve- 
ment in war production, 
continuing a long record of 
war service is a source of 
justifiable pride to the man 
iwement and personnel of The 


Arnold Engineering Company. 


The star will serve as an incen- 

tive to The Arnold Engineering 
Company to continue with the same 
high devotion, energy and skill to 


turn out products for the war effort. 


rw x . ro - 
= ; st . . veh 


= 


THE ARNOLD ENGINEERING COMPANY 


147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 
Specialists in the Manufacture of ALNICO PERMANENT MAGNETS 





STOPS 
LOSSES 


making dies 
& templates 


simply brush on right 
at the bench; ready 
for the layout in a 
few minutes. The 
dark blue ba und 
makes the scribed layout lines show up inv sharp relief, and at the 
same time prevents metal glare. Increases efficiency and accuracy. 


Write for full information 
THE DYKEM COMPANY, 2303-F North 11th Street, St. Louis 6, Mo. 
. In Canada: 444 Pacific Ave., Toronto, Ont. 








| Do You latin ALL of the Advantages 
| OF INFRA-RED RAY ORYING WITH 


NALCO DRITHERM riccmenr LAMPS? 


Radiant Energy Sorina baking, heat. 
ing and dehydrating the modern 
£ cA . EE = method—cuts drying cost, saves time. 
AA iw Cy iw nw mate, See space, produces uniform 
results. 


Available in Inside-Silvered (self reflecting) of 
clear glass types. 


Pulp Products Department Learn all of the advantages of the Infra-Red proc- 
ess—Write for your free copy of “‘Drying Brob- 
lems Made Easy” today. 


ISSR LILI eae ms oe ee North American Electric Lamp Co. 


New York. N.Y 35 E. Wacker Drive. Chicago. If 1082 Tyler Street St. Louis 6, Missouri 
ap ee SRE Sn OE MMR SO SS SAA RE SOR REARS PI 


CR ria 
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_ CONTACTS 
ff YY 


— for 


| ees = minimum 
eR ec 
| ~ maintenance work! ; 


The attributes of Tungsten metal — extreme 
hardness for mechanical durability, resist- 
ance to oxidation for low contact resistance, 
relative immunity to pitting and arcing 
effects, and extreme conductivity — are well- 
known as a perfect contact medium. 

While assuring perfect electrical contact, 
these same advantages assure maximum 
service longevity. Maintenance filing, dress- 
ing, etc., become negligible factors. Service 
and equipment tie-ups, through contact fail- 

Whether you need rugged, sturdy dependability for today’s | ure, are eliminated. 


battle conditions --- or designing foresight for tomorrow's sales | METROLOY Tungsten contacts are a 


markets --- Winco can help you with special Rotary Electrical : I a 
Equipment. Our engineers are at your service. Consult them designed-in feature of dependable appa 


when you have a problem involving--- ratus and equipment everywhere. 
: Metroloy Company, 57 E. Alpine Street, 


* Built-in and Shell Type Motors. | Newark 5, New Jersey. 
* Adjustable Speed Motors. i 

* Synchronous Motors. 

* Rotary Electrical Equipment for Aviation. 

* Dynamotors and Inverters. 

* Motor Generator Sets. 

* Railroad Car Lighting Generators. 


Ee 


LON Lr 


eta ee 


WINCHARGER CORPORATION. . . SIOUX CITY,IOWA 
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ELECTRICAL 
SHEETS 2% 


44a¥ 


Make sure of outstanding per- 

formance in your finished product by using 
Newport Electrical Sheets. Quality proved for 
a quarter century, Newport Sheets match your 
own engineering and manufacturing skill. 
They punch cleanly; are always true to gauge 
and uniform in physical and electrical proper- 
ties. Complete details sent on request. 


NEWPORT PRODUCTS: Hot Rolled Sheets—New- 
port Electrical Sheets—GOHI Pure Iron-Copper 
Alloy Sheets—Globe Brand Galvanized Steel Sheets— 
GOHI Enameling Iron Sheets—KCB Copper Steel 
Sheets—Newport Long Terne Sheets—Newport Gal- 
vannealed and DeLuxe Metal Sheets. 





MOUNTING BRACKETS AVAILABLE 


Producing better, more dependable Light Socket Assem- 
blies has long been a highly developed specialty of ours. 
Miniature or Candelabra Screw and Bayonet Type Sockets 
with brackets of every conceivable shape are made to 
bring lamp filaments into desired positions. Huge high 
speed production facilities make possible deliveries of 
custom built assemblies within 3 weeks! 
Write us now concerning details 
on assemblies pictured above, for 
your immediate or post-war needs. 


PILOT LIGHT ASSEMBLIES 
DRAKE MANUFACTURING CO. 


1713 W. HUBBARD ST. ¢ CHICAGO, U.S.A. 


SALES MANAGER 
FAMILIAR WITH SMALL MOTORS 


Ours is a long established manufacturing business located in 
the Middle West. We have two plants, both in small towns 
where living conditions are pleasant and living costs are 
modest. Our normal business consists of the manufacture 
of small electric appliances. 

As a result of the war we have built up a very flourishing 
small motors business which appears to possess excellent 
potentials after the war. We would like to get a man to head 
this department. 

We may be wrong, but we think this man should be a 
graduate electrical engineer, or should have some training 
in the manufacture of electric motors and perhaps some 
practical sales experience in that line. 

We feel that this man should be qualified to do consider- 
able work over the long distance telephone, should be a good 
correspondent, capable of phrasing letters which require 
explanations in technical terms. 

We want a man with a pleasing personality who can build 
up good will among our customers and prospects and who 
will have the respect of his sales organization. We feel that 
this man should be able to make decisions and be strong 
envugh to stand by them so that he will command the respect 
of his associates. 

To such a man we offer a really unusual opportunity to 
become part of this fast-growing business, which is adequately 
financed and has established considerable recognition in 
other fields. 

When you write us, please give complete details regarding 
your education, past and present connections, experience, 
age, family history, church or fraternal affiliations, salary 
expected, etc. Please send a recent snapshot of yourself. 
Our employees know of this advertisement. 


Write Box B-1, c/o 


ELECTRICAL MANUFACTURING, 
1250 Sixth Ave., New York 20, N. Y. 


ELECTRICAL MANUFACTURING 





y 


i | 





from INSULATION and WIRES, Inc. 
Will Fill All Your Requirements 
With Less Inventory 


hen you standardize on Mallory 

Universal AC Capacitors, you can 
meet any capacitor requirement with fewer 
types on your stock shelves. That's because 
Mallory Capacitors are truly universal — 
they do double or triple duty. 


You can get complete 
details from one of the 
offices listed here — or 
write for the IWI Blue 
Catalog. 


INSULATION AND WIRES, INC. 


2127 Pine Street, St. Louis, Mo. 289 Simpson Street, N.W., Atlanta, Ga. 
181 Portland Street, Cambridge, Mass. 30 Trowbridge Ave., Detroit, Mich. 


INSULATION AND WIRES 







SERVICE 










INDUSTRIAL 


MARINE 
AIRCRAFT 
ELECTRONICS 








MOTOR WITH 
MAGNETIC BRAKE 






COMPLETE 


t 


ENGINEERING SERVICE 
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Gaus 212 SOUTH ST. 




















No. 41-B 
with plastic 
shell 


Available for fluores- 
cent and incandescent 
lighting or fractional 
HP control. Trouble- 
free operation, de- 
pendable and eco- 
nomical. Individual 
light control con- 
serves electric power. 










With 


Electrical No. 1010 
Division! 10 Amp. with Plastic 
Shell 





T-Rating 


Manufacturing Co., Inc. 
VALPARAISO, INDIANA 
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LECTRIC SPECIALTY CO. =. 


STAMFORD, CONN. —— | 
































Cotton-Interwoven Coils Automatically 
Produced at Higher Speeds 


Controller, solenoid, inductance, meter, choke, trans- 
former and other layer-wound coils are wound on the 
Universal No. 96 Coil Winding Machine with a highly 
attractive rate of output utilizing unskilled labor. 


With the cotton-interweave attachment, this ma- 
chine winds self-supporting coils of extreme durability 
and efficiency. The cotton-insulation increases in 
volume at the end of each wire layer, providing ample 
protection where the current is most apt to short- 
circuit. The completed cotton coil is readily susceptible 
to impregnation — without need of elaborate vacuum 
systems. 

With the cotton-interweave inoperative, the No. 96 
winds field coils and other uninsulated windings pro- 
duced with flanged forms...or it can be used to 
produce coils having insulating paper (manually in- 
serted) between adjacent wire layers. 


It is the ideal machine for laboratory usage as well 
as quantity production. 

Bulletin 96 describes such features as: mechanical 
guiding of wire and cotton... quick adjustments... 
self-contained change gears... adjustable unrolling 
tensions . . . receding-type guide holders . . . automatic 

inspection ... automatic stopping... 
ease of operation . . . durability. 


Cross-wound coils (lattice-type) — 
Bulletin 84 


Gutter-wound coils for heavy duty — 
Bulletin 98 

Spool-wound coils without insulation be- 
tween layers — Bulletin 102. 


Paper-insulated coils— Bulletins 104 
and 105 
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UNIVERSAL WINDING COMPANY 


P.O. Box 1605, Providence 1, R. I. 


A Wide Range of Winding Machines for a Wide Range of Coils 


FOR BETTER MACHINES AND APPLIANCES 


jt CHROMALOX 


ELECTRIC HEATING UNITS 


STRIP HEATERS 


parts, machine the base 
to admit the strip 
heaters. 


Machined grooves should 
provide clearance of 
005° to insure tight 
clamping of heaters 
against upper section 
of platen 


Machine out base under 
heater terminals for 
wiring 


eee Mie en | For bearings that must withstand the 
eccommodate the ther- stress of severe operating conditions ¢ 
There are none better * Write now for a 
copy of this Bulletin * Bound Brook 


To apply : . 
RING UNITS | Oil-Less Bearing Co., Bound Brook, N. J. 
If platen is in two parts, : 

proceed as above, ma- Back a ¢ Buy 


chining circular grooves cS 
for ring units. the Attack eS War Bonds 


For thin, one piece platen, 


weld studs to bottom IN VICTORY FIGHTING *‘EQUIPMENT ON EVERY FRONT 


of plate and clamp 
heaters against it, us- 
ing Utility Clamps. 


To apply ia lel sec Sree eat e 
CARTRIDGE UNITS CHRONOMETRIC 


Drill and ream holes in 

ree take cartridge T yy 3 H O a4 3 T 3 a 
heaters with a sliding ro c 

fit. 

Provide a simple cover = ni Readability to 1 RPM per division. 

for terminals ‘ oy on Guaranteed accuracy well within 

Drill hole in platen for : on . % of 1%. Indicates RPM directly on 

insertion of thermostat. : y y - the dial without any calculations 

5 . over a fixed period of 6 seconds. 

Negligible torque. Two models with 

ranges 0-1000 RPM or 0-10,000 


CARTRIDGE UNIT, STRIP 
HEATER and RING UNITS 


as used above. All of these 
units are made in a wide 
range of sizes, and have 
thousands of industrial ap- 
plications. 


If you have something 

you want,to heat elec- 
trically, write us, with pencil 
sketch. Our experts will be 
glad to suggest the right type 
and capacity of units, and. how 
best to apply them. Chromalox 
Catalog mailed on request. 





RPM, each suitable for double 
rated range. 


Write for Bulletin No. 715 


STICHT CO. INC. 


27 PARK PLACE NEW YORK N. Y 


PRODUCTS 


METAL SPECIALTIES 


EDWIN L. WIEGAND COMPANY 


7530 Thomas Bivd., PITTSBURGH 8, PA. 
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N-WeL CUSTOM MADE 


ae 


More than 20 years | 


of special coil and trans- | 


former manufacturing 


for industry, laboratory, | 


research and instrument 
makers. Built to con- 
form to Army, Navy 


and Signal Corps re- | 


quirements. 


@ Units 1 watt to 100 KVA 

& Prompt Service on single or small lots 

s Specialist in special transformers & coils for 
research, experimental and product develop- 
ment work 

6 Engineering Service to Meet Special Appli- 


& 


NOTHELFER 
WINDING LABS. 
118 ALBEMARLE AVE., TRENTON, N. J. 





Ca 


PERMOPIVOTS 
GIVE PROTECTION 


A | 


Tae 


Every PERMOPIVOT" is tipped with Permometal’ 

. . @ special precious-metals alloy developed and 
manufactured in Permo’s own metallurgical labora- 
tories. Permometal’s extremely low coefficient of 
friction, its satin-smooth polish, and its resistance to 
corrosion and abrasion make it ideal for tipping 

* pivots. PERMOPIVOTS eliminate the need of oil 

keep precision instruments accurate longer . . . even 


under the most gruelling punishment. 


PERMO, Incorporated 


MANUFACTURING METALLURGISTS 
6429 RAVENSWOOD AVENUE + CHICAGO 26, tLLinoIs 
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YoOuR COPY IS 
READY FOR MAILING 


It may help you solve many 
unusual engineering problems 


This new 44 page book gives you the com- 
plete story of “SPRING-LIFE” BELLOWS 


By engineers—for engineers—yet with information and 
illustrations so complete that all men engaged in manu- 
facturing ¢an gather a full knowledge of bellows and 
their functions. 

This informative book tells all about ‘“Spring-life” 

Bellows, including their characteristics, construction 

and applications, plus data charts and other valuable 

information to assist engineers in determining bellows 
requirements. 

Also included in this book are illustrations and informa- 

tion pertaining to Cook Pressure Detector Switches, 

and an introduction to the Cook ‘“MetaLastic” Divi- 

sion. This catalog will be sent to you immediately upon 

receipt of a request on your letterhead. 

Remember, if you have an extremely urgent problem, 
wire or ’phone us, and we shall be pleased 
to quickly dispatch a field engineer from 
one of our district offices to assist you. 


OOK ELECTRIC 


2700 SOUTHPORT AVENUE + CHICAGO 14, ILLINOIS 
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YOU CAN’T AFFORD TO 


SHADOW BOX 


O, SIR. Or with any other angle of the paper conservation prob- 





lem. Our boys need every bit of paper and paper board the 
Army can get to ship their precious invasion supplies in. And it's up 
to you and every other manufacturer to cut and cut and cut again on 
the use of paper and paper board. 


For every time a convoy sets sail—that’s so much more paper 
and paper board in action. And the supply, as you know, is diminishing. 

So your job is to figure every known way, yes, and a few unknown 
ways, to USE LESS PAPER AND PAPER BOARD. 

Don't worry about the public, your public, squawking about your 
cutting down. The big all-out national drive right now is selling the 
public on the necessity for paper conservation. They'll be with you. 


The green light is yours. Step on it. 


If your company and your community have not already started Paper 
Conservation Committees, why not get them started now yourself? 





USE LESS PAPER BECAUSE USE LESS PAPER THESE WAYS 





















Paper vests have proved excellent for Review all printed forms periodically for 
aviators and ground crews as cold pro- essentiality; consolidation; elimination of 

tection. waste space; standardization of sizes, 
weights, color, grade; elimination of color 


€ 
Paper is used for disposable gun covers 
where possible. 


and ordnance wraps to protect such 
Eliminate carton insert and/or directions 


when possible and substitute information 
on label. 

Overhanging, extended or padded carton 

tops should be eliminated unless they can 

be justified in a critical paper shortage. 


equipment while making invasion land- 
ings. 


The Army supplies helmets of laminated 
fiber for non-combat duty in the tropics. 
Many essential airplane parts are fabri- 


cated of plastic with a paper base. 
Use and re-use carbon paper consistently. 
Army trucks require 20 pounds of paper 


Consider the possibility of reducing the 
for safe delivery. 


length and increasing the diameter of 
It takes 25 tons of blueprint paper to tubular products as a means of ccnserv- 


make a battleship. ing. folding and set-up boxes. 





Let’s All OWse Less Paper 


This advertisement prepared under the auspi-es of the War Advertising Council in co-operation | | | 





with the Office of War Information and the War Production Board. 


Space for this advertisement contributed by ELECTRICAL MANUFACTURING 


ELECTRICAL MANUFACTURING 


ANY LENGTH::-THICKNESS::-ID oR OD TO 
YOUR SPECIFICATION — PROMPT DEL/VERY 


COIL BASES 






Heat-Treated Compression 





ROUND 
RECTANGULAR 


Spiral-Wound Dielectric Kraft, Fish Paper, Cellulose 
Acetate, Combinations 








More Strength 











Lower Moisture Absorption 
Closer Dimensions 


Weight and Space Saving 





Also mfrs. of Precision Bobbins, Coil Forms, 
Spools. Wire or write 


TTT h Cine VO lO 


2035 W. CHARLESTON ST. CHICAGO 47, ILLINOIS 















Is There A 
Screw Loose 
Somewhere 2 


“USE UNBRAKO” 
SELF LOCKING HOLLOW SET SCREWS FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


WITH KNURLED POINTS Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 
ube Sockets, Iron Core RF Chokes , Quartz CQ Polystyrene Insulation, —- 
Frequency Variable Condensers Meter Type Dials, Cast Aluminum Chassis, 


Once tighaened | le the oepomey rn AKO Catalogue Upon Request 





manner, “‘UNBRAKO" eudiod 
Point Set Screws stay put, yet are 
as easily removed as ordinary set tiie 
screws and can be used over and 
over again. 
A loose Set Screw can put an 
|| mechanism on the blink to suc 
|| an extent that the use of a truly 
_ self-locking type is vitally essen- 
tial. 
Take, therefore, a few minutes to 
dictate a letter requesting details. 
It may save you many man-hours Konurling of Socket 
of valuable time later. Screws Originated With 















aetna 
150 EXCHANGE ST. 


MFG.CO. Inc. 
MALDEN. MASS. 








SPEED-UP sMALL TUBING AND SOLDERING 


sons with ELECTRIC 
SOLDERING POTS 


Cast in one piece, 
attached to a square 
base of heat resistin 
material and aaalhel 











“UNBRAKO" Years with a detachable cord 
OVER 40 YEARS IN BUSINESS Ago. and oe. Soa Dest, 
: factor ‘e this devise. : 
STANDARD PRESSED STEEL Co. mma 
JENKINTOWN, PENNA. BOX 594 tee se ~ 
— BRANCHES — 
BOSTON ‘ DETROIT: INDIANAPOLIS CHICAGO: ST. LOUIS SAN FRANCISCO VULCAN ELECTRIC COMPA NY 


ANVERS, MASS. 
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THE MERCOID CORPORATION 
4211 Belmont Avenue, Chicago 41, Illinois 


MANUFACTURERS OF AUTOMATIC CONTROLS FOR HEATING, AIR 
CONDITIONING, REFRIGERATION AND NUMEROUS INDUSTRIAL 
APPLICATIONS. ALSO MERCOID BRAND MERCURY SWITCHES. 


MERCOID 


CONTROLS AND MERCURY SWITCHES 


See catalog No. 600 for description of complete line 
DA PRESSURE CONTROLS MERCURY SWITCHES 


Industries’ first pr 
choice for depend- 
able control perform- 


ance. The outside Mercoid brand switches are noted 


| 
| 







































adjustment and vis- _ for their superior operating quali- 
ible dial eliminate all ties. Various types available. 
guesswork when setting the op- 
erating range. LIQUID LEVEL CONTROLS 


Available for gaso- 
line, oil, ammonia or 
other low. specific 
gravity liquids. Also 
for tiquids at high 
pressures. 


me Neca ETM Yaa] 
CUTS Zoex PRODUCTION & ASSEMBLY 


TEMPERATURE CONTROLS 






Used on a variety 
of industrial tem- 
perature applica- 
tions. Have same 





















COSTS WITH PRECISION FABRICATED— regen toa 


CONTACTS + TERMINALS « CLIPS + LUGS 
PANELS + PLATES « ETCHED DIALS AND 


Used for maintain- 
ing fluid levels in 
tanks or for control 
of sump pumps, 


MERCOID RELAYS 


Recommended 
wherever quiet and 


















| d dabl rf . etc. Two types, the 

DECORATED NAME PLATES ae aoe ‘aeneciiel. counter-balance 

. Various types avail- cs type and plunger 
able. , type available. 


Grammes Electrical Terminals, Dials, Panels and Name Plates are | 
quickly, easily, and accurately attached because of their simplicity of | 
design, unit construction, and precision manufacture. Terminals and 
Contacts are available in many types and sizes. Dials, Panels and Name 
Plates in different sizes, shapes, and types of metal are finished in vari- 
ous colors and platings. Holes are punched within precision tolerances. 





All Mercoid Controls are equipped exclusively with mercury switches 
—assuring better control performance and longer control life 





DECIMAL LE pint | 
manufacturing and assembling source. The facilities listed below pro- | E II 
vide a centralized set-up for efficient and economical precision fabrica- | ahh 


tion and assembly. The all-inclusive services and facilities of Grammes 


Grammes 69 years of precision fabricating skills, cleverly devised 
assembly methods and broad “know-how” can also be your complet. 







Small motors built to your specifications, 


“Packaged Metal Engineering” mean that—*in one package... one Gasigned te Gt your applention. ti 
. A f Our 42 years of experience in building 
ervice...we take over ALL responsibility, acting as YOUR factor) electrical motors and motor driven ap- 
: ‘ : | paratus are available to rou. 
trom Design Research to Drop Shipments. | 


Send for blueprints of standard sizes on 
hand. 







STAMPING ETCHING LINE ASSEMBLY DRILLING | 

DRAWING TOOLS & DIES MACHINING WELDING | soi 

SPINNING - EMBOSSING SPRAYING PLATING | ELECTRIC COMPANY 
WIRE FORMING LITHOGRAPHING HARD ENAMELING LOWELL, MASS 



















SCREW MACHINES HEAT TREATING 









From idea development and product improvement to post-war manu- | 
facture, Grammes Contract Service facilities are available NOW for | 
Research, Design, and Engineering. Let us work with you, complete | 
confidence assured. Send today for our booklet—“Contract Service by | 
Grammes”’--2ddress Dept. 19-6. 
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CILERS 


- PROTECT BEARINGS 


TRICO OILERS are eliminating costly 
shutdowns—due to faulty lubrication—on 
all types of equipment. Easy to install and 
dependable. They increase machine life 
and customer satisfaction—modem in de- 
sign and sturdy in construction. There's « 
type (with glass or plastic reservoirs) for 
every application. 


WRITE FOR CATALOG 












“MASTER CRAFTSMEN IN METAL” 


L. F. GRAMMES & SONS, INC., ALLENTOWN, PA 





ar ESTABLISHED 1675 ERB 
NEW YORK CHICAGO DETROIT CLEVELAND «= MILWAUKEE PHILADELPHIA | TRICO FUSE MFG. CO. oscars a 
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DING TYPE 








a Gy ee 


PRODUCTION 
Sa 





Le 
CONTACT 
ASSEMBLIES 


@ To speed production 
and assure uniform high 
quality, many electrical ‘bson 

manufacturers have us make their complete contact 
assemblies, including composite rivets, screws and 
studs, contact springs, fingers, switch blades and 
other switch parts. Others find it convenient to send 
us their parts to have the contacts applied. We are 
equipped to make assemblies by riveting, welding, 
electric brazing or furnace brazing. Gibson service 
includes the design of electrical contacts and assem- 
blies, and their manufacture for immediate installation 
in electrical equipment. Consult us on your contact 





production problems. 


SEAT FT YF vr Ad Vi V8 


ao a as ae a 
i bsi loy 
ELECTRICAL CONTACTS 


SCE Madani eGo r Te 
04 dd AMA Ah 


8349 Frankstown Ave., PITTSBURGH (21) PA 
JUNE 


1944 
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INLAY STRIP 
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BAKMRER & CO., IN Ge 


SMELTERS we ee AND WORKERS 
O F PLATINUM ie a, ae AN D ee 


Be ee ee ee a ae NEWARK N a 


NEW YORK CHICAGO 


yo maT 13 


Yee 


SAN FRANCISCO 

































Light in weight and pos- 
sessing excellent working 
qualities, BAER fabrico- 
tions of phenol fibre and 
vulcanized fibre are stamped, punched, 
sawed, drilled and machined to exact- 
ing specifications. The inherent long- 
lasting characteristics of these insulation 
materials offer brood scope in appli- 
cations where uninterrupted service is 
essential. Whether your requirements 
involve intricate or simple shapes, large 
or small quantities, or reasonably fast 
or future deliveries, BAER engineers ore 
equipped to meet your needs satisfac- 
torily. Write today for illustrated Date 
Bulletin 124. 


cmctie 
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9-11 MONTGOMERY ST, HILLSIDE, NEW JERSEY 








ARD LEONARD Plate Type Rheostats 
are made with solid contacts—small 
rectangular, large rectangular and round. 


‘This permits a wide selection in the number of 


CONTROL 





Obvious. Ward Leonard Plate Type Rheostats 
are made in six sizes, 4”, 6”, 8”, 13”, 1514” 
and 18”. They are available in single and 


multi-plate assemblies, front and_back-of- 


steps of control in a Rheostat. Thus it is often board mounting, manual and motor driven. 
You can get exactly the Rheostat you want 
from Ward Leonard. Send for a bulletin that 


describes the Rheostat of interest to you. 


possible to obtain a single plate Rheostat with 
a sufficient number of steps without going to 


The economy is 


RELAYS « RESISTORS ¢ RHEOSTATS 


Electric control (WL) devices since 1892. | 


a multi-plate assembly. 


ax 


WARD LEONARD ELECTRIC COMPANY, 34 SOUTH STREET, MOUNT VERNON, N. Y. 
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| WE SPECI LIZE IN - 
LAMINATED METALS 


HE corrosion resisting — oxidation resisting 
properties and electrical characteristics of the 
precious metals have made them a “must™ in 
many parts of the nation’s war machine. 
Fortunately, strength, rigidity and other neces- 
sary qualities, which they lack, can be sup- 
plied by our perfected process of lamination 
This provides precious 
metal on the exposed surfaces, where it is 
needed, and a base metal alloy body to meet 
conditions of service. 
Laminated metals have been our sp: 
since our Company was founded, more 1 
half a century ago, and we naturally ex 
this field. We can supply you with lami 
sheet, wire, tubing or m 
parts to your specifications 
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S : COMBINATION TYPE 


RIGHT ANGLE TYPE 






SURE 


A COMPLETE LINE—Ratings from 1/10 to 100 Horsepower. 


tw = Yy out COST REDUCED by the elimination of bearings, couplings, 
i ye amapiamaine eal: chains and sprockets, gear trains or separate gear reducers ~ 
. —only one unit to mount—lower assembly costs, 
Aged r 
COMPACTNESS—High reduction ratios secured in small space 
TRIPLE PARALLEL 


by using alloy steels, splined shafts and heat aCe Preis 
GREAT FLEXIBILITY—Master can readily modify either the 


meme SM MM) elu Ae el Mh Me ee 


INTEGRAL CONSTRUCTION—In Master Gearhead Motors, 
Bt ie and gears are designed and built by one organi- 

zation into a well balanced, clean cut power unit. 

MOUNTS IN ANY POSITION — Master Patented Oil Seals 


and anti-friction ball and roller bearings as used in Master 





» v Gearhead Motors, permit the motor to be mounted in any 
i eXeS thi MMe oho ATT ~ ho Z el Aol Te ML to a) 
b Oa 


gearhead either above or below the motor. However, the 
ettescne inhadmernsrand mounting position must be specified on the order so that 


proper oil gauges and vents may be arranged. 


SIMPLIFIED DESIGN—More compact—less weight—perma- 
nent alignment—longer, reliable, trouble-free operation. 
ANTI-FRICTION BEARINGS used throughout the entire unit. 


ea 


THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 
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SINGLE PARALLEL 


sewteg 2 kede ciee 














MOTOR PUSHES A “RIVER” 


Surface condensers for power generating 
stations require the pumping of literally 
“rivers’’ of water. 40,000 gallons per minute 
is a lot of water, yet that is the capacity of 
this vertical, propeller-type circulating pump— 
a type now being used by a number of large 
utility companies. 

To push that much water around takes 
plenty of power, and this specially designed 
Westinghouse motor delivers the 350 hp punch 
necessary to do the job. 

You'll probably never need a motor to 
“push a river’’—but the same kind of engi- 
neering skill that goes into such specialized 
motor jobs is back of every Westinghouse 
motor you buy. 

This ready-to-use experience is available to 
you for wartime needs—or in planning for 
postwar conversion. It can help you solve any 
drive problem quickly—with a motor exactly 
fitted to the job. Westinghouse Electric & 


Manufacturing Company, East Pittsburgh, Pa. 
jJ-21300 





Westin nghouse motors 


— IN 25 CITIES . OFFICES EVERY WHERE 


46 





This is only one of the many Westinghouse general- 
purpose motors available in standard and special en- 

ummm closures. Features include choice of sealed-sleeve or ball 
bearings; Tuffernell insulation; dynamically balanced 
rotor; rigid one-piece frame; die-cast rotor; radio- 
frequency tested insulation. 











